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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a cordierite 
product good in thermal impact resistance and capable 

of bearing also wide temperature changes encountering 

in use by mixing a vehicle and a molding auxiliary with 

raw material components determined by specifying a o- 2" < f 

relation R Of cordierite raw material with heating -o-ciba i o^m^tkiiiH) m 

conditions, molding the obtained raw plastic mixture, irtiajK\«>,aujAiH?m> -0.345 {frt**jyift'TV5tnl^i* 

drying the molded product and subsequently sintering -ajbd^sy <2Vt7)i*iU?5-c^T«)>^^^ 

the dried product in specific conditions. +u,Dya6 fy^vvr A irOiSfr-uw^ 

SOLUTION: This cordierite product is obtained by a uo^^'^K^^^^fft^) ^o.omMi <nH>,»t;r 

molding a plastic raw material mixture comprising talc, ^©SAa^J (A 1 (OH5 ify^^^^t^nm -0.21b 

calcined talc, a MgO-forming component, magnesium liJittlM^^fi^A ^^'^^^ 

aluminate spinel, a SiO-forming component, an AI203- ^^^^^ (^^om^^m^^^ 

forming component, kaolin, calcined kaolin and mullite ■ ^ 

selected so that a numerical value R expressed by the 

equality is <1.207, heating the molded product from room 

temperature to the highest temperature of 1,360- 

1 .435° C at an average heating rate of >70° C/hr, and 

subsequently maintaining the head molded product at 

the highest temperature for 0.05-18 hr. The obtained product has an average thermal expansion 
coefficient of <9 x 10-7/" C. R is defined as = {0.253(wt.% mullite)+0.278(wt.% SiO2)+0.00590 
(wt.% Si02)(wt.% spinel)-0.0193(wt.% Si02)(heating time at max. temp.)-0.348(heating time at 
max. temp.)-0.00237(ar. heating rate from 25 to 1.275" C)+0.076(wt.% a-AI203Xar.particle size 
of same)+0.0892(wt.% AI(0H)3)(ar. particle size of same)-0.21 5(wt.% components forming 
dispersive large surface area AI2O3)+2.392[log10(1+ wt.% components forming MgO](wt.% 
calcined kaolin)}. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by t:he use of this trauislatlon. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of manufacturing a cordierite object and is a. Quantity R 0.253 (Weight 
[ of muUite powder ] %)+0.278 (Weight [ of Si02 powder ] %)+0.00590 (Weight [ of Si02 powder ] 
%) (Weight [ of spinel powder ] %)-0.0193 (Weight [ of Si02 powder ] %) (Heating time in 
maximum temperature)-0.348 (Heating time in maximum temperature)-0.00237 (Average heating 
rate from 25 degrees C to 1275 degrees C) +0.0736 (Weight [ of 20alpha aluminum3 powder ] %) 
(Mean particle diameter of alpha aluminimi203 powder) +0.0892 (Weight [ of aluminum(OH)3 
powder ] %) -0.215(weight [ of a dispersibility quantity surface area aluminuni203 formation 
component ] %)+2.392 (mean particle diameter of aluminum(OH)3 powder) (log 10 (1+ (weight [ of 
a MgO formation component ] %) (weight [ of a calcining kaolin ] %))) 

When defining by carrying out, were chosen so that this quantity R might become less than about 
1.207. Talc, calcining talc, a MgO formation component, uhnin acid magnesium spinel, A Si02 
foraiation component, an aluminum203 formation component, a kaolin, a calcining kaolin. The 
cordierite formation raw material chosen from the group which consists of muUites and these 
combination is offered, and it is b. This raw material is often mixed with an effective quantity of a 
vehicle, and a shaping assistant. Plastic mixture is formed from this raw material, and it is c. A raw 
body is fabricated from this raw material, d) This raw body is dried and it is e. This raw body is 
heated from about 1360 degrees C from a room temperature with the average heating rate of about 
70 degrees C/hour at least to the maximum temperature to 1435 degrees C. It holds for about 18 
hours from about 0.05 hours by this maximum temperature. Here All the heating time to the end held 
by this maximum temperature from the room temperature is from about 4.5 hours to about 20 hours. 
By this The approach characterized by consisting of each process which continues from about 25 
degrees C by about 800 degrees C, and has a less than -one about 9x10 to 7 degree C average 
coefficient of thermal expansion in at least one direction, and which manufactures the body which is 
mainly cordierite. 

[Claim 2] Said raw material Talc, a MgO formation component, and the first combination; talc of a 
kaolin. Spinel and the second combination of a kaolin; Talc, spinel, a kaolin. And the third 
combination of a calcining kaolin; The fourth combination; talc of the alurainum203 formation 
component which has talc, a kaolin and the particle size of about 3.0 micrometers or less, and/or the 
specific surface area more than about 3m2/g, The aluminum203 formation source of supply which 
has a kaolin, the mean particle diameter of about 3.0 micrometers or less, and/or the specific surface 
area more than about 3m2/g, In a list. And the fifth combination of a calcining kaoUn; Talc, a MgO 
formation component, The approach according to claim 1 characterized by being provided with the 
combination chosen from the group which consists of the sixth combination of the aluminum203 
formation component which has a kaolin and the particle size of about 3.0 micrometers or less, 
and/or the specific surface area more than about 3m2/g, 

[Claim 3] The approach according to claim 2 characterized by being provided with the combination 
chosen from the group which said raw material becomes from said the second combination and 
fourth combination, and said kaolin having the particle size of about 3 micrometers at least. 
[Claim 4] The approach according to claim 2 characterized by offering said raw material as said fifth 
combination. 

[Claim 5] The approach according to claim 4 that said calcining kaolin is characterized by having 
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about 1 % of muUite microcrystal in the interior at least. 

[Claim 6] The approach according to claim 4 that said aluminiim203 formation component is 
characterized by having the mean particle diameter of about 1 .5 micrometers or less, and/or the 
specific surface area more than about 5m2/g. 

[Claim 7] The approach according to claim 4 characterized by the mean particle diameter of said talc 
being about 4.0 micrometers or less. 

[Claim 8] The approach according to claim 7 characterized by the mean particle diameter of said talc 
being about 2.5 micrometers or less. 

[Claim 9] The approach according to claim 4 characterized by the mean particle diameter of said 
kaolin being about 2 micrometers or less. 

[Claim 10] The approach according to claim 2 characterized by offering said raw material as said 
third combination, and said calcining kaolin having about 1% of the weight of a muUite microcrystal 
in the interior at least. 

[Claim 1 1] The approach according to claim 1 characterized by said average heating rate being about 

200 degrees C/hour at least. 

[Claim 12] The approach according to claim 1 characterized by said all heating time being about 15 
or less hours. 

[Claim 13] The approach according to claim 12 characterized by said all heating time being about 10 
or less hours. 

[Claim 14] The approach according to claim 1 characterized by said raw material being fabricated by 
extrusion. 

[Claim 15] The approach according to claim 14 characterized by said raw material being extruded by 
the honeycomb structure object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the cordierite object 
with which firing time required to manufacture a low expansion object decreased. The body is 
formed of extrusion in more detail. This body has honeycomb structure further more in detail. 
[0002] 

[Description of the Prior Art] Although the cordierite object which has honeycomb structure is not 
limited to below, it is suitable for, for example, especially using it as the base for catalysts which 
converts the exhaust gas of an automobile, or the filter of a diesel particle, or a core of a heat 
exchanger. Since the thermal shock resistance of using cordierite for these applications is good, it is 
desirable. Thermal shock resistance is inversely proportional to a coefficient of thermal expansion 
(CTE). That is, the honeycomb of low- fever expansion has good thermal shock resistance, and it can 
be equal also to fluctuation of the broad temperature which encounters while in use. 
[0003] mineral cordierite essentially has low CTE (about 17x10 to 7 degree C -1 (25 to 800 degree 
C)) — although kicked — being certain -- simple — again — ** — the cordierite ceramic formed of the 
reaction of the raw material (for example, a kaolin + talc + alumina; magnesia -f alumina + silica; 
spinel + silica) of complicated nature or composition may show much low CTE Three fine-structure- 
properties related to growth of nucleation and cordierite in these achievement of low expansion: It is 
dependent on the orientation of a minute crack and a crystal, and a residual phase. It depends for a 
minute crack on the anisotropy in the thermal expansion of the cordierite in alignment with the 
crystallographic axis. A minute crack is formed of the thermal stress produced during cooling after 
baking. During reheating, the thermal expansion of a ceramic object suits to some extent by closing a 
minute crack again, and the bulk CTE of a ceramic decreases. It is proved by the hysteresis in the 
thermal-expansion curve of this ceramic object that a minute crack exists in the ceramic inside of the 
body. 

[0004] It also affects thermal expansion that the non-random orientation of a cordierite crystal 
progresses during sintering. By the extrusion of the cellular object of a cordierite formation batch, 
tubular and the cordierite crystal which a cleavage is carried out and has a tabular raw material in 
alignment or the inclination which has the c-axis of negative expansion of a cordierite crystal in the 
flat surface of a honeycomb wall by this grow. This fine structure property contributes to CTE in 
both the shaft of a honeycomb and the dimension of a radius decreasing further. Extent by which 
orientation of the cordierite crystal is carried out in the direction of the c-axis in the flat surface of 
the cell wall of a honeycomb is measured by x line diffractometry (XRD) of a front face [ that the 
wall is calcinated ]. The XRD reinforcement (based on hexagon-head indexing) of the reflection 
from a cordierite crystal (110) (002) is measvired about a front face [ that a cell wall is calcinated 
especially ]. (1 10) The reflective reinforcement I (1 10) is proportional to the fi-actionation of the 
crystal which lies in the direction of the c-axis in tiie flat surface of a wall, and the reflective (002) 
reinforcement I (002) is proportional to the firactionation of a crystal which grows up to be a right 
angle to a cell wall. "I ratio" is : [0005] defined with the following relation. 
[Equation 1] 
KiiQ) 

I(U0) + I(002) 
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[0006] I ratio continues by 1 .00 of the body which hes in the direction of the c-axis which has all 
crystals in the flat surface of a wall from 0.0 about the body with which orientation of all the 
cordierite crystals is carried out in the direction of a perpendicular c-axis to the cell wall. It turned 
out experimentally that the body with which orientation of the cordierite crystal is carried out at 
random shows I ratio equal to about 0.655. 

[0007] It is required for the reaction of the raw material which forms cordierite to advance 
completely substantially finally, so that it may exist in a body at the minimum after glass, a 
cristobalite, a muUite, an alimiina, spinel, and a residual phase of high expansion like sapphire 
sintering in order to attain low CTE in a cordierite object. 

[0008] Therefore, it depends for formation of the cordierite object of low-fever expansion on the 
nucleation of a cordierite raw material, and the continuing growth. Between a baking schedule and 
the property of a raw material, an interaction from which the batch which produces a low CTE 
ceramic when calcinated to a long schedule serves as high expansion to a short schedule, and the 
reverse also becomes the same exists. By shortening a schedule especially, the reaction of a batch 
may become imperfect, and when the residual phase of high expansion exists, there may be some to 
which CTE increases. Or when a baking rate is made quick, a schedule is shortened, and the amount 
of a minute crack increases, expansion of other batches may decrease (supposing the reaction which 
forms cordierite is almost perfect). 

[0009] Now, the cordierite formation cellular ceramic is calcinated in the specific period with the 
heating rate from about 10 degrees C/hour to 200 degrees C/hour, and an average heating rate covers 
the range from 25 degrees C to a maximum temperature, and is from about 30 degrees C/hour to 
about 70 degrees C/hour. The soaking time in a maximum temperature covers the range from about 6 
hours to about 12 hours, and all baking cycles are longer than about 25 hours. 
[0010] There are some advantages in the approach all firing time manufactures the cordierite object 
of low- fever expansion which is less than 10 hours preferably for less than 20 hours. It is more 
efficient to use the facility with productivity for there to be little energy expenditure and high also in 
the advantage. 
[0011] 

[Elements of the Invention] According to the gestalt with this invention, it is the approach of 
manufacturing a cordierite object, and the approach containing talc, calcining talc, a MgO formation 
component, ulmin acid magnesium spinel, a Si02 formation component, an aluminum203 formation 
component, a kaolin, a calcining kaolin, and/or a cordierite formation raw material like a mulhte is 
offered so that quantity R may become less than about 1.207. :0.253 by which R is defined as 
follows (Weight [ of mullite powder ] %)+0.278 (Weight [ of Si02 powder ] %)+0.00590 (Weight 
[ of Si02 powder ] %) (Weight [ of spinel powder ] %)-0.0193 (Weight [ of Si02 powder ] %) 
(Heating time in maximum temperature)-0.348 (Heating time in maximum temperature)-0.00237 
(Average heating rate from 25 degrees C to 1275 degrees C) +0.0736 (Weight [ of 20alpha 
alviminum3 powder ] %) (Mean particle diameter of alpha aluminum203 powder) +0.0892 (Weight 
[ of aluminum(OH)3 powder ] %) -0.215(weight [ of a dispersibility quantity surface area 
aluminum203 formation component ] %)+2.392 (mean particle diameter of aluminimi(OH)3 
powder) (log 10 (1+ (weight [ of a MgO formation component ] %) (weight [ of a calcining kaolin ] 

%))) 

A raw material is often mixed with an effective quantity of a vehicle, and a shaping assistant, and 
plastic mixture is formed. A raw body is formed and this is dried, and even if few per hour, with the 
average heating rate of about 70 degrees C, it heats to the maximum temperature from a room 
temperature to [ from about 1360 degrees C ] about 1435 degrees C, will continue from about 0.05 
hours to about 1 8 hours, and will hold to a maximum temperature. All the heating time from a room 
temperature to the end held by the maximvmi temperature is from about 4.5 hours to about 20 hours. 
The formed body is mainly cordierite which has an average coefficient of thermal expansion from 
less than -one about 9x10 to 7 degree C about 25 degrees C to about 800 degrees C in at least one 
direction. 

[0012] This invention is set to at least one of the three rectangular directions, -one or less about 9x10 
to 7 degree C, It is the approach of manufacturing the cordierite object which has an average 
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coefficient of thermal expansion (CTE) from 25 degrees C to 800 degrees C. Even if it mixes a 
certain raw material of each other containing magnesium, aluminum, and silicon, and it 
manufactures a raw body by technique Uke extrusion and is few per hour, this raw body with the 
average heating rate of about 70 degrees C So that it may calcinate to the maximum temperature 
(TMax) from a room temperature to [ from about 1360 degrees C ] about 1435 degrees C and the 
total time from a room temperature to the end of the soak in a maximiun temperature may be till 
about 20 hours from about 4.5 hours It is related with the approach which will continue from about 
0.05 hours to about 18 hours, and consists of maintenance or each process which carries out soak by 
the maximum temperature. . 

[0013] All particle size is the mean particle diameter measured with the sedimentation techmque, 
[0014] Unless it writes in a separate paragraph, all percents are based on weight. 
[0015] Hara The raw material which forms cordierite by the mutual reaction in the case of charge 
baking is chosen. As an example of such a raw material, talc, calcining talc, a MgO formation 
component, ulmin acid magnesium spinel, a Si02 formation component, an aluminum203 formation 
component, a kaolin, a calcining kaolin, and a mullite are mentioned. 

[0016] aluminum 203 of various gestalten or when it is calcinated, even if aluminuin203 formation 
components are any of the chemical species which form aluminum 203, they do not interfere. As an 
example of an aluminum203 formation component, an alpha alumina, a gamma alumina, a delta 
alumina, aluminum (OH)3, boehmite, pseudo-boehmite, other transition aluminas, etc. are 
mentioned. 

[0017] A MgO formation component means other water-soluble low ingredients, such as Mg (OH)2 
made to convert into MgO the MgO itself or when it is calcinated, MgC03, or these combination. 
[0018] Silica formation components are a quartz, ftised silica, colloidal-silica powder or a sol, and/or 
a silicon organometallic compound, and do not interfere. 

[0019] Preferably, the presentation used for this invention is nominal rating, and becomes substantial 
from the magnesium oxide from about 12% to 16%, the aluminum oxide from about 33% to 38%, 
and the silica from about 49% to 54%. The most desirable presentation is nominal rating and 
becomes substantial from the magnesium oxide from about 12.5% to 15.5%, the aluminum oxide 
from about 33.5% to 37.5%, and the silica from about 49.5% to 53.5%. 

[0020] When that there are few contents, alpha alumina, or aluminum hydroxide of the raw material 
of that the ******** and heating rate of less than about 1275 degrees C of heating time are more 
quick, an alpha alumina, or an aluminum hydroxide exists, when the amount of silica powder is min, 
CTE becomes low at that the particle size is detailed and a list. The reaction of the raw material 
which forms a desired cordierite phase is promoted by such processing conditions and the property 
of a raw material. When an isolation silica exists as a raw material, there are few amounts of a spinel 
raw material preferably, or [ however, / that there are few isolation silicas ] ~ or when are not 
contained and replacing an alpha alumina or an aluminum hydroxide with spinel, the spinel as a raw 
material is desirable when reducing CTE. When using silica powder, and/or when the particle size of 
an alpha alumina or an aluminum hydroxide is coarse, it is effective that ******** and/or soak 
temperature of a soaking time is especially high. Since mullite powder decreases the desirable 
orientation of cordierite and also decreases extent of a minute crack, it is desirable to use mullite 
powder few as a source of supply of aluminum and Si. It is predicted that kyanite or sillimanite (both 
aluminimi2 Si05) carries out behavior like a mullite (aluminum6Si 2013) when raising CTE. 
However, probably, these alumino silicate raw materials will be useftil to decreasing a crack, when it 
permutes by the kaolin in a batch. Since CTE goes up when crystal orientation and a minute crack 
decrease for this combination, it makes preferably to use it combining a MgO formation component 
and a calcining kaolin into the minimum. 

[0021] It is useful to use a dispersibility quantity surface area aluininum203 formation component, 
when decreasing CTE. A dispersibility quantity surface area aluminum203 formation component or 
a source of supply is the specific class of aluminum203 formation component. Dispersibility means 
that the aggregate of a very detailed particle breaks and it can distribute to a component particle. 
High surface area means desirable larger, larger surface area [ than about 10m2/g ] than about 
40m2/g. Even if it offers this component as powder or a sol, it does not interfere. As an example of 
such powder, boehmite, pseudo-boehmite, a gamma phase alumina, a delta phase aliraiina, and/or 
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other so-called transition aluminas are mentioned. 

[0022] Although it does not interfere even if it uses various cordierite formation raw materials in 
case this invention is carried out, quantity R R 0.253 (Weight [ of mullite powder ] %)-h0.278 
(Weight [ of Si02 powder ] %)H-0.00590 (Weight [ of Si02 powder ] %) (Weight [ of spinel 
powder ] %)-0.0193 (Wei^t [ of Si02 powder ] %) (Heating time in maximum temperature)-0.348 
(Heating time in maximum temperature)-0.00237 (Average heating rate from 25 degrees C to 1275 
degrees C) +0.0736 (Weight [ of 20alpha aluminums powder ] %) (Mean particle diameter of alpha 
aluminum203 powder) +0.0892 (Weight [ of aluminum(OH)3 powder ] %) -0.215(weight [ of a 
dispersibihty quantity surface area aluminum203 formation component ] %)+2.392 (mean particle 
diameter of alxmiinum(OH)3 powder) (log 10 (1+ (weight [ of a MgO formation component ] %) 
(weight [ of a calcining kaolin ] %))) 

When defining by carrying out, it must be less than about 1 .207. The relation to the baking cycle and 
raw material of CTE is evaluated with reference to the example and drawing 1 which were shown in 
Tables 1-3. 

[0023] In order to attain low CTE by short firing time using less than about 5% of mullite, and less 
than about 5% of silica powder It is especially related with low CTE and a short baking cycle 
(defined as quantity R having mentioned above). : with six kinds of following desirable batches ~ a 
(1) talc +MgO formation component + kaolin ~ (2) A talc + spinel + kaolin, a (3) talc + spinel + 
kaolin + calcining kaolin, (4) The aluminimi203 formation component which has the mean particle 
diameter of 3 :0 micrometers or less of talc + kaolin + abbreviation, and/or the specific surface area 
more than about 3m2/g, (5) The aluminum203 formation component + calcining kaolin which has 
the mean particle diameter of 3.0 micrometers or less of talc + kaolin + abbreviation, and/or the 
specific surface area more than about 3m2/g, The aluminum203 formation component which has the 
mean particle diameter of 3.0 micrometers or less of (6) talc +MgO formation component + kaolin + 
abbreviation, and/or the specific surface area more than about 3m2/g in a list. 
[0024] In order that a kaolin may increase the percent of a porosity rate preferably about the second 
and the fourth combination, it has the particle size of about 3 micrometers at least. However, when a 
lower porosity rate is desirable, a kaolin does not interfere, even if it has the particle size of less than 
3 micrometers. 

[0025] The fifth combination is especially desirable because of the availability of these raw materials 
being high in a list, and cost being cheap for the crack-proof nature imder desiccation and baking. 
[0026] A calcining kaolin has about 1% of mullite microcrystal at least preferably about the fifth 
combination. This is deficient in the orientation of cordierite, and in order to make it the high 
problem of CTE relevant to the kaolin to which it was called tentatively imperfectly not arise 
certainly, it is the result of performing sufficient calcining. Moreover, and/or the particle size of an 
aluminum203 formation component is about 1.5 micrometers or less preferably, the specific surface 
area is more than about 5m2/g. About 4 micrometers or less of mean particle diameter of talc are 
about 2.5 micrometers or less more preferably. The percent of a porosity rate increases that talc is 
more detailed, and the fractionation of pore which was measured with the mercury porosity rate 
measuring method and which has a diameter between about 0.5 micrometers and about 5.0 
micrometers becomes large. These properties are useful to the coating weight of a wash coat, and 
adhesion. The particle size of a kaolin is about 2 micrometers or less preferably. 
[0027] It is desirable that a calcining kaolin has about 1% of the weight of a mullite microcrystal at 
least about the third combination. 

[0028] In the raw material mixture which contains a kaolin and does not contain a MgO formation 
component, all the all [ a part or ] may be replaced with a calcining kaolin, and the inclination to 
break while a raw body calcinates may be decreased. When using a calcining kaolin, a calcining 
kaolin mainly consists of a particle which has plate-like morphology preferably, and calcining is 
carried out to forming preferably the extent mullite which is in a former clay particle at temperature 
high enough. The mullite in a calcining kaolin particle does not increaise CTE contrary to the case 
where a particle mullite exists in raw material mixture. 

[0029] A raw material is chosen so that the sum total of K2 0+Na2 O+CaO may become less than 
about 0.5%. 

[0030] A raw material is mixed with the vehicle and shaping assistant which give plastic-shaping 
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fitness and green strength to a raw material when fabricated by the body. Although an extrusion 
assistant is a cellulose ether organic binder most typically and lubricant is diglycol stearate or 
sodium ammonium when fabricating by extrusion, this invention is not limited to these. 
[003 1] An organic binder organic binder is contributed to the plasticity of mixture for fabricating on 
a body. The plasticization organic binder by this invention calls a cellulose ether binder. As an 
example of the typical organic binder by this invention, methyl cellulose, ethyl hydroxyethyl 
cellulose, hydroxy butyl methyl cellulose, a hydroxymethyl cellulose, the hydroxypropyl 
methylcellulose, hydroxyethyl methyl cellulose, hydroxy butyl cellulose, hydroxyethyl cellulose, 
hydroxypropylcellulose, sodium carboxymethyl celluloses, and such mixture are mentioned. Methyl 
cellulose and/or a methyl cellulose derivative are suitable especially as organic binders which carry 
out this invention, and methyl cellulose, hydrox3T3ropyl methylcellulose, or these combination are 
desirable. The desirable sources of supply of cellulose ether are Methocel A4M obtained from the 
Dow Chemical Co., F4M, F240, and K75M. Although Methocel A4M is methyl cellulose, Methocel 
F4M, F240, and K75M are hydroxypropyl methylcellulose. 

[0032] The content of an organic binder is from about 3% to about 6% typically based on a raw 
material. 

[0033] A vehicle does not interfere, even if inorganic, i.e., most, consists of water, and it is from 
about 28% to about 46% exclusively [ this ] and typically. Or even if a vehicle is organic, it does not 
interfere. Although it is desirable to use water, if it is a request, it will not interfere, even if it 
transposes to all or a partial target with a vaporization organic liquid like low-grade alkanol. 
[0034] The percentage by weight of an organic binder, a vehicle, and other additives is calculated as 
what is fiirther added about a raw material. 

[0035] Subsequently, mixture is fabricated on a raw body. The desirable shaping approach is based 
on the extrusion through a die. Even if it performs extrusion using a hydraulic-ram extmding press, a 
two-step degassing 1 shaft auger machine extruder, or the 2 shaft screw mixer with which the die 
assembly was attached in the regurgitation edge, it does not interfere. In the latter, in order to 
generate sufficient pressure to stuff a batch ingredient into a die, a suitable screw member is chosen 
according to an ingredient and other processing conditions. 

[0036] No matter what configuration [ convenient size and convenient configuration ] the body by 
this invention may have, it does not interfere. However, this process is suitable for especially 
manufacture of a cellular monolith object like a honeycomb. Filters, such as a catalyst base material, 
a diesel particle filter, and a molten-metal filter, and many applications like the core of a heat 
exchanger are found out by the cellular object. 

[0037] Generally, the eel consistency of a honeycomb continues from 235 eels / cm2 (about 1500 
eels / square inch) by 15 eels / cm2 (about 100 eels / square inch). As an example of the honeycomb 
which is usually used in addition to these, although not limited to below, the thing which has about 
94 eels / cm2 (about 600 eels / square inch), about 62 eels / cm2 (about 400 eels / square inch), or 
about 47 eels /.cm2 (about 300 eels / square inch), and the thing which has about 31 eels / cm2 
(about 200 eels / square inch) are mentioned. Typical wall thickness is about 0.15mm (about 6 mils) 
about the honeycomb of about 62 eels / cm2 (about 400 eels / square inch). Wall (web) thickness 
continues tj^^ically from about 0.1mm by about 0.6mm (from about 4 mils to about 25 mils). For 
example, objective extemal size and an objective configuration are controlled by the application, 
they are controlled by space which can be used for engine size and anchoring in the application of an 
automobile. The honeycomb which has the eel consistency of about 15 to about 30 eels / cm2 (about 
100 to about 200 eels / square inch) and about 0.30 to about 0.64mm (about 12 to about 25 mils) wall 
thickness is suitable for especially the diesel particle filter application. This invention is 
advantageous especially for the honeycomb which has a very thin wall, for example, the wall below 
0.13mm (5 mils). The honeycomb which has the wall thickness of 0.025 to 0.1 rmn (1 to 4 mils) 
especially about the mixture containing the clay whose mean particle diameter in all those diameters 
is less than 3 micrometers, an alumina, and talc can be manufactured about some of honeycombs 
with a thinner wall, for example, mixture of this invention. 

[0038] subsequently, a raw body — for example, raw cordierite like oven or dielectric drying ~ it is 

made to dry according to the conventional approach of the body and its function 

[0039] Subsequently, the dried body is calcinated under the conditions mentioned above from about 
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1360 degrees C to the maximum temperature to 1435 degrees C, Although the average heating rate is 
quite more rapid than a cordierite ceramic, for example, the heating rate usually used for calcinating 
a honeycomb, the period when the baking schedule which experiences contraction or endothermic 
reaction has a body is not hindered by it, even if it makes a heating rate slow. It is desirable to 
follow, for example, to calcinate the body which is 100 degrees C/hour or less in heating rate, and 
contains talc and a kaolin with the heating rate of 150 degrees C/hour or less in a list between about 
950 degrees C and 1 150 degrees C (high contraction field) between about 400 degrees C and 550 
degrees C (water loss of a kaolin) and between about 800 degrees C and 950 degrees C (water loss of 
talc), however, a heating rate is accelerated at other periods of a baking schedule ~ making — fi-om 
about 25 degrees C up to a maximum temperature — at least — about 70 degrees C/hour — and it can 
consider as the mean velocity of about 200 degrees C/hour at least. 

[0040] Subsequently, the calcinated body is cooled to a room temperature in practice for a short 
time. 

[0041] the case where a body is prepared according to the approach of this invention — this body ~ 
from 25 degrees C up to 800 degrees C ~ about 9x10 to 7 degree C -1 -one or less about 6x10 to 7 
degree C CTE is shown preferably. 

[0042] Although it is observed that a volume porosity rate continues from about 9% by about 39%, a 
pore formation agent is added, and even if it increases the volume fractionation of the porosity rate in 
a baking body, it does not interfere. Central pore size continues by about 28 microns from about 0.2 
microns according to the particle size of a raw material, and can be expanded to probably more large 
pore size. 
[0043] 

[Example] In order to explain this invention in more detail, a non-limiting example is shown below. 
All the sections, a part, and a percentage are based on weight, unless it writes in a separate 
paragraph. 

[0044] Table 1 is listing the raw material used for the constituent prepared according to the approach 
of this invention, and the comparative approach. The baking schedule of an example and the 
example of a comparison is shown in Table 2, and the physical characteristic of an example and the 
example of a comparison is shown in Table 3. All the batches were mixed with water, methyl 
cellulose, and a sodium stearate, and it extruded as a honeycomb which has the diameter of 2.54cm 
(1 inch), the consistency of 62 eels / cm2 (400 eel / square inch), and 0.2mm (8 mils) wall thickness. 
Furthermore, Table 4 has a "ball-race truck"-like profile, and shows the rapid baking schedule which 
sinters a full-sized honeycomb without the crack of the consistency of 62 eels / cm2 (400 eel / square 
inch), and the size of the 7.6cmxl 1.4cmxl0.1cm die length (3 inch x4.5 inch x4 inch) which has 
0.13mm (5 mils) wall thickness. All the honeycombs were calcinated in the electric heat fumace. 
Although baking longer than about 40 hours was performed in the silicon carbide "globar" fumace, 
other baking was altogether performed in the fumace equipped with the molybdenum-disilicide 
heating element. The rapid baking cycle of this invention is sxiitable for especially baking by baking 
or microwave sintering in a roller hearth fumace. 

[0045] The thermal expansion of the example of this invention listed in Table 3 and the example of a 
comparison and the limit equation about a raw material cohere. That is, the value of R is larger than 
1.207 about all the examples of a comparison that are less than 1 .207 and have a baking cycle in 
fi-om 4,5 hours before 20 hours about all examples. Thermal expansion was measured in the parallel 
direction to the die length of the open channel in a honeycomb ceramic. 

[0046] The combination examples 1-5 of the raw material containing spinel show that the low body 
of especially CTE is obtained, when a raw material consists of a talc + spinel + kaolin. It is useful to 
use spinel detailed as a source of supply of an alpha alumina or an aluminum hydroxide, and the 
aluminum of an addition instead of aluminum (OH)3, when promoting that a minute crack is formed 
in the baking inside of the body. 

[0047] If the mixture of spinel powder and silica powder is calcinated in less than 20 hours, since the 
amount of unreacted spinel and a cristobalite is superfluous, the examples 6 and 7 of a comparison 
show that high CTE is observed especially. However, if the example 8 of a comparison calcinates the 
combination of this raw material in a long cycle so that sufficient time amoimt for a raw material to 
react may be established, it shows that the body which has less than -one 9x10 to 7 degree C CTE 
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can be formed. 

[0048] The combination examples 9, 10, 12, 14, and 15 of the raw material containing a kaolin 
+MgO foraiation component show that the body of this invention with especially low CTE is 
observed, when a raw material consists of talc + kaolin +MgO or a magnesia formation component 
like Mg(OH)2. Even if the mean particle diameter of a kaolin and a magnesia formation component 
has reached the large range, it does not interfere, that there are no aluminum content sources of 
supply other than a kaolin has few amounts of the second phase of high CTE „******** ^^h proof 
— it is useful, when promoting objective reactivity and forming cordierite like. It is shown that the 
examples 1 1 and 13 of a comparison have high CTE in order that the minute crack produced from 
the long mutual reaction between a kaolin while heating the body, and a MgO formation component 
may decrease, when the body formed from the combination of these raw materials is calcinated in a 
baking cycle longer than 20 hoiirs. 

[0049] Since there are comparatively few amounts of silica powder required to supply the silicon of 
an addition required to form cordierite, the example 16 shows that the body of this invention is 
obtained, when a raw material consists of MgO+ kaolin + silica powder. The example 17 of a 
comparison shows that high CTE is obtained, if the combination of this raw material is calcinated in 
a cycle longer than about 20 hours. 

[0050] It is shown that the body of this invention can form an example 18 from the mixture of MgO+ 
kaolin + alumina + silica powder. However, since the amount of the silica powder needed increases 
and the amount of the second residual phase with high CTE also increases when a certain amount of 
kaolin is replaced with an alumina formation component, CTE is not low about 16 example. The 
example 19 of a comparison shows that larger CTE than 9x10 to 7 degree C -1 is obtained, if the 
combination of this raw material is calcinated in a cycle longer than about 20 hours. 
[0051] It is shown irrespective of whether the body with which the examples 20-23 of a combination 
comparison of the raw material containing a calcining kaolin +MgO formation component were 
formed from the talc +MgO+ kaolin + calcining kaolin calcinates them in the quick cycle or the 
cycle longer than 20 hours of less than 20 hours in spite of the fact of having only the second phase 
of high CTE with such all very little bodies that expansion is large. The combination with a MgO 
formation component or a glow kaolin is harmfiil at especially the point of decreasing the orientation 
and the minute crack of a cordierite crystal required for low CTE. 

[0052] As for the examples 24 and 25 of a comparison, the combination of the MgO+ calcining 
kaolin + silica powder with which a kaolin does not exist shows similarly that a high CTE body 
arises in a quick or long baking cycle. 

[0053] It is shown that the combination example 26 of the raw material containing a MgO formation 
component + alumina or MgO formation component +aluminum (OH)3 can form the body of this 
invention into a batch from the simple mixture of oxide MgO+ alumina +Si02 which does not 
contain a talc, kaolin, or calcining kaolin, either. In such a body, in order to offset a lot of silica 
powder, it is required for both a magnesia and an aliunina to be the things of a detailed particle size, 
and although less than -one 9x10 to 7 degree C CTE is obtained, a baking cycle longer than about 10 
hours is required. Since a lot of second phases of high CTE exist when a baking cycle is less than 10 
hours, the examples 27 and 28 of a comparison show that less than -one 9x10 to 7 degree C CTE is. 
not obtained in the combination of this raw material. 

[0054] The examples 29-31 of a comparison show that the second imreacted phase exists 
superfluously and CTE becomes larger than about 9x10 to 7 degree C -1 with the combination of a 
coarse magnesium hydroxide, the aluminum-hydroxide powder of a middle particle size, and a lot of 
silica powder when it calcinates in the cycle from about 4.8 hours to 14.7 hours. The example 32 of a 
comparison shows that the body which has less than -one 9x10 to 7 degree C CTE can be formed, if 
the combination of this raw material is calcinated to the conventional long schedule of about 54 
hours. 

[0055] When all raw materials are the things of a detailed particle size and a baking cycle is less than 
20 hours, the combination examples 33-35 of the raw material containing a talc + kaolin + alumina 
formation component, and 37-39 show that low expansion can be attained by the body created from 
the talc + kaolin + alimiina. Preferably, a baking cycle is longer than about 8 hours in order to 
promote a reaction with the talc of an alumina, and a kaolin. The examples 36 and 40 of a 
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comparison show that CTE becomes large rather than 9x10 to 7 degree C -1, when a baking cycle is 
longer than 20 hours. This is produced when both calcinate such a body with the later conventional 
heating rate in the body containing the talc and the kaolin which have a detailed particle size, and a 
minute crack decreases. 

[0056] Examples 41 and 42 show that talc is coarse, and low CTE is similarly, obtained about the 
body of the talc + kaolin + alumina calcinated for 20 hours when a kaolin and an alumina are 
detailed. 

[0057] coarse talc + to which, as for examples 43 and 44, 5% of detailed silica powder was added 
detailed kaolin + — it is shown about the mixture of a detailed alumina that the body of this invention 
is obtained. 

[0058] Examples 45 and 46 show that the body of this invention with especially low CTE is 
obtained, when an alumina formation component is supplied as dispersibility AlOOH powder with 
very large surface area in the mixture of talc + kaolin +A100H. 

[0059] The example 47 shows further that the body of low this invention of CTE can be carried out 
about the mixture of a talc + kaolin + alumina even when both tdc and a kaolin are coarse supposing 
an alumina is still detailed. 

[0060] talc + kaolin + which calcinated examples 48 and 49 for less than 20 hours — about the body 
of a detailed alumina, even when the mean particle diameter of talc is much smaller than the mean 
particle diameter of a kaolin, it is shown that very low CTE is obtained. 

[0061] About the body of a talc 4- kaolin + alumina, when the mean particle diameter of an alumina 
is about 4.5 micrometers, they can still obtain the body of this invention, but although examples 50 
and 51 have the same combination of talc and a kaolin, in order to attain the example 42 and the 
expansion low [ about 47 ] by which the alvimina was created by more detailed combination, they 
show that the soaking time in a maximum temperature needs to be more long. 
[0062] the combination examples 52-85 of the raw material containing a talc + kaolin + calcining 
kaolin +aluminum203 formation component — talc + — detailed kaolin + — the body of this 
invention can be prepared from a detailed alumina + calcining kaoUn, and at least, since detailed, the 
mean particle diameter of talc shows about about 1.6-micrometer thing which is not interfered even 
if it continues by the magnitude of about about 6.1 micrometers at least. With the talc which has the 
mean particle diameter of less than about 3 micrometers, the body which has the especially narrow 
pore size distribution of a before [ from 0.5 micrometers / 5.0 micrometers ] is obtained. 
[0063] The example 86 shows that the body of this invention with especially low expansion is 
obtained, when the high surface area AlOOH powder of dispersibility is supplied as an alumina 
formation component. Such a body has especially the large include angle of the alignment of a 
cordierite crystal with the c-axis in the flat surface of a cell wall again. 

[0064] examples 87-92 — talc + kaolin + calcining kaolin + — about coarse alumina + silica powder, 
when the baking cycle time is longer than about 10 hours, it is shown that the body of this invention 
is obtained. However, the examples 93-96 of a comparison show that larger CTE than about 9x10 to 
7 degree C - 1 is obtained with the combination of such a raw material, when a baking cycle is less 
than about 10 hours. 

[0065] talc with detailed examples 97 and 100 and examples 98 and 101 of a comparison - coarse 
alumina H- — it is coarse, or when using combining a detailed kaolin + calcining kaolin, if a baking 
cycle is longer than about 1 3 hours, it is shown that the body of this invention is obtained. The 
examples 99 and 102 of a comparison show that CTE becomes larger than about 9x10 to 7 degree C 
-1 by the late heating time adopted as the conventional baking cycle about the body created from the 
combination of these raw materials. 

[0066] talc + with a soaking time [ required for the combination examples 103 and 104 and the 
example 105 of a comparison containing talc +aluminum203 formation component + silica powder 
of a raw material to attain less than -one 9x10 to 7 degree C CTE ] longer than the soaking time 
about a kaolin content batch with few contents of silica powder which does not contain a kaolin or a 
calcining kaolin also although kicked — detailed alumina + ~ it is shown that the body of this 
invention can be manufactured from the mixture of a detailed silica. 

[0067] talc + with the detailed body of this invention with CTE especially low [ an example 106 ] ~ 
being obtained from the combination of detailed alumina + silica powder is shown. 
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[0068] the examples 107 and 108 of a comparison — talc + ~ the body created from coarse alumina + 
silica powder has a coarse alumina, when firing time is less than about 20 hours, and it shows not 
having less than -one about 9x10 to 7 degree C CTE, since there are many amounts of silica powder 
and the second phase of a residual exists so much. With the combination of this raw material, the 
example 109 of a comparison shows that a low CTE body is obtained, when firing time is longer. 
[0069] The examples 110 and 111 of a combination comparison of the raw material containing 
mulUte powder show that the body which has larger CTE than 9x10 to 7 degree C -1 in both the 
cycle of 7.2 hours and the cycle of 63 hours is obtained with the combination of talc + muUite 
powder + siUca powder. The examples 112 and 1 13 of a comparison show that larger CTE than 
about 9x10 to 7 degree C -1 is obtained about the combination of the same raw material with which 
some mullite powder was calcinated for 7.2 hours or 63 hours which is replaced with an alumina and 
additional silica powder. It is not about all four of these examples of a comparison as a result of the 
residual phase of high expansion [ high CTE ] with few [ namely, ] amounts of the second phase. 
Instead, high expansion is because a minute crack hardly exists in the body created from the 
combination of the raw material containing a lot of mullite powder. 

[0070] The example examples 114-117 (Table 4) of a honeycomb with larger size prove that a 
honeycomb full-sized to the adjusted quick baking schedule can be sintered by decreasing the 
heating rate between dehydration (450 to 550 degree C) of a kaolin, dehydration (800 to 950 degree 
C) of talc, and temperature spacing of contraction (950 to 1 150 degree C). The batch presentation of 
No. 25 of Table 1 was used for these examples. The dimension of a honeycomb is mentioned above 
about a ball-race truck profile object. The body without the crack which has CTE (800 degrees C) of 
4,95x10 to 7 degree C -1 was manufactured in the baking cycle of 8.2 hours. The modulus of rupture 
about a shaft cellular rod was about 2.75 MPa(s) (about 400 psi(s)), and elastics modulus were about 
5.6 GPa(s) (about 0.81 Mpsi(s)). The calculated thermal shock parameter = MOR/(E) A(CTE) was 
1010 degrees C, Thus, it is predicted that the cordierite object quickly calcinated according to the 
approach of this invention maintains the outstanding thermal shock resistance. 
[0071] Although this invention has been indicated in the detail about the specific example for 
explanation, it should not think that this invention is limited to them, but you may use in others and a 
format, without deviating from the pneuma and the claim of this invention. 
[0072] 
[Table 1] 



1 29.3{€7l) 11.0(1.0) 59.8(0.4) ~— ^ — 

2 29.3(6.1) IJ.Od.OJ 59.fl(0,9) 

3 29.3(6.1) 11.0(1.0) 59.8(7.4) 

^ 48.B(1,Q) ' fi\ 

^ 14.3(6.1) 7.6(0.8} 78.1(0.9) ' ^l^^i^^S) 

6 13.9(6.1) 10.7(6.5) 75.5(0,9) 

7 13.9(6.1) 10.7(6.5) 75.5(7,4) 

! 12.3(0.8) 78.6(7.4) g 2(4 

® 12.5(0,8) 67.9(0,9) 4.7(0.4) 14 9 4I 

10 15.3(1.6) 8.2(0,8) 33.4(0.9) 43.1(1.6) 14.9(4.6) 

11 16.3(6.1) 8,2(0.8) 33.4(0.9) 43.1(1.6) 

II llillil ''''^'•'^ ^0.3(4.6) 

\l 30 6(2 n \Lm^ 7;rT^^^^ ' 43.0(3.0) 41.0(4.6) 

i& Ja.bu.i; 47.1(0.3) 13.3(0 4) ' ^ 

16 39.6(2.1) 47.1(0.9) ji^Jj; 



17 39.6(8.1) 47.1(0.3) 



13.3(0.4) 



1^ 39.6(6.1) 47.1(0,9) 13!3(o!4) 

21 39.6(6.1) 47.1(7.4) 



13.3(0.4) 



II llili'V. ''''^'''} 13:3(0:4) 

13.3(4.5) 
13.3(4,5) 



23 39.6(6.1) 47.1(0.9) 13.3(4 5) 

24 39.6(6. n . 47.1(7.4) itt.A 
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[Table 2] 



AlOOH 



25^0:8(6:11 14.8(0.9) 30.8(1.6) 13.7(0.4) 

26 40.9(4.2) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

27 40.9(3.4) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

28 40-9(2.2) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

29 40.9(1.6) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

30 40.0(1.6) 14.0(0.9) 29.0(1.6) 



17.1 



11 16.4(7.4) 26:4(i:6) 15.4(4.5) 2.0(4.6) 

32 40.9(1.6) 12.8(7.4) 32.6(1.6) 13.7(4.5) 

-52 *0-S(J-6) 12.8(0.91 32.6(1.6) 13.7(4.5) 

36 fi\tlu ^^-^fO-*) 23.5(4.6) 

fAllu 34.2(4.5) 23.5(4.6) 

|! IzIb* "^^^^ 10.1(4.6) 

-2S — 40.5(2.6) 5.1(0.4) 12.1(4.6) 



[0074] 
[Table 3] 
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1410 
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6 
5 
10 
5 
8 
5 
5 
5 
8 
5 

10 
5 

5 
8 
5 



11.9 

7.2 
52.3 

7.2 
63.4 
11.9 

7,2 

7.2 
36.7 

7.2 
62.3 

7.2 
63.4 

7,2 
63.4 

7.2 
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200 


1410 


5 


11.9 


44 


19 




625 


0 


625 


1410 


6 


7.2 


45 


20 




200 


0 


200 


1410 


5 


11.9 


45 


20 




625 


0 


825 


1410 


5 


7.2 


47 


21 




625 


0 


625 


1410 


5 


7.2 


48 


22 




200 


0 


200 


1410 


12 


18.9 



[0076] 
[Table 5] 



«2 im^) 











1275-0 
















(25~1276'C) 




(26-1275*C) 










(8#ra) 




CC) 




mm 


49 


22 




625 


0 


525 


1410 


5 


7.2 


50 


23 




625 


0 


825 


1410 


5 


7.2 


51 


24 




625 


0 


200 


1410 


12 


14.7 


52 


25 




200 


0 


200 


1410 


12 


18.9 


53 


26 




625 


0.26 


1620 


1414 


5 


7.3 


54 


26 




625 


0 


626 


1410 


5 


7.2 


55 


25 




1200 


0 


50 


1410 


2.5 


S.2 


58 


25 




I50Q 


0 


1500 


1410 


5 


5.9 


57 


25 




625 


0.25 


1620 


1414 


2.5 


4.8 


58 


25 




625 


0 


625 


1410 


2.5 . 


4.7 


59 


26 




200 


0 


200 


1410 


12 


18.9 


60 


26 




625 


0.25 


1620 


1414 


5 


7.3 


51 


26 




625 


0 


625 


1414 


5 


7.2 


62 


26 




825 


0.25 


1620 


1414 


2.5 


4.8 


63 


26 




626 


0 


625 


1414 


2.5 


4.7 


64 


27 




200 


0 


200 


1410 


12 


18.9 


65 


27 




625 


0.25 


1620 


1414 


5 


7.3 


66 


27 




625 


0 


625 


1414 


5 


7,2 


67 


27 




625 


0.25 


1620 


1414 


2.5 


4.6 


68 


27 




625 


0 


625 


1414 


2.5 


4.7 


69 


28 




200 


0 


200 


1410 


12 


18.9 


70 


28 




212 


0 


200 


1410 


1.7 


8.3 


71 


28 




€25 


0.25 


1620 


14J4 


5 


7.3 


72 


26 




625 


0 


625 


1414 


5 


7.2 
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^2 im^) 



mm^^ mf^^^ 



73 
74 
75 
76 
77 
IS 
79 
80 
81 
82 
83 
84 
85 
86 



28 
28 
28 
28 
29 
2S 
29 
29 
29 
29 
29 
29 
29 
30 



(26-1276-0 



1276X;7!<D 



1200 
1500 
625 
625 
200 
163 
212 
625 
625 
1200 
1500 
625 
626 



{25-127S'C) 



(X) 



0 

0 
0.25 

0 

0 

0 

0 
0.25 

0 

0 

0 
0.26 

0 



50 
1500 
1620 
625 
200 
200 
200 
1620 
625 
50 
1500 
1620 
625 



1410 
1410 
1414 
1410 
1410 
1410 
1410 
1414 
1414 
1410 
1410 
1414 
1414 



2.5 

5 
2.6 
2.5 
12 
1.7 
1.7 

5 

5 

2.5 

5 

2.5 
2.6 



6.2 
5.9 
4.8 
4.7 
18.9 
10.0 
8,3 
7.3 
7.2 
6.2 
5.9 
4.8 
4.7 



87 


31 




625 


0.25 


1620 


1425 


15 


17.3 


88 


31 




625 


0 


200 


1410 


12 


14.7 


89 


31 




625 


0.25 


1620 


1425 


11 


13.3 


90 


31 




625 


0.25 


1620 


1438 


10 


12.4 


91 


31 




625 


0.25 


1620 


1414 


10 


12.3 


92 


31 




625 


0.25 


1620 


140O 


10 


12.3 


93 


31 




625 


0.25 


1620 


1400 


6 


8.3 


94 


31 




625 


0.25 


1620 


1414 


5 


7.3 


95 


31 




625 


0 


625 


1410 


5 


7.2 


S6 


31 




625 


0.25 


1620 


1414 


2.5 


4.8 














[0078] 
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1275-CT?<?) 










AT 






(25-1275-C) 




(25-1275X;) 






mmm* 










CO 


mm 





98 
99 
100 
101 
102 



32 
32 
33 
33 
33 



ttmm 



625 
25 
625 
625 
25 



625 
25 
200 
625 
25 



1410 
1410 
1410 
1410 
1410 



12 
5 
8 

12 
5 



14.7 
7.2 
63.4 
14,7 
7.2 



103 


34 




200 


0 


200 


1410 


12 


18.9 


104 


34 




625 


0 


200 


1410 


12 


14.7 


105 


34 




625 


a 


625 


1410 


5 


7.2 


106 


35 




200 


0 


200 


1410 


12 . 


18.9 


107 


36 




625 


0 


625 


1410 


S 


7.2 


108 


36 


tmm 


625 


0 


200 


1410 


12 


14.7 


109 


36 


tmm 


40 


0 


14 


1430 


10 


52.3 


110 


37 


nMm 


625 


0 


625 


1410 


5 


7.2 


111 


37 




25 


0 


25 


1410 


8 


63.4 


112 


38 




625 


0 


625 


1410 


5 


7.2 


113 


38 


ttmm 


25 


0 


26 


1410 


8 


63.4 
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% 3 



(lO-'XI"') XRD 
(25-8QQ'C) lit 
3.0 

0.85 

0.87 
0.83 



km mt ^PS (enVg) (iM) il6»?L^% 



1 

2 
3 
4 
5 
6 
7 
8 



2.0 
1.8 
0.6 
4.3 
31.2 
15.7 
5.2 
6.0 
3.2 
10.4 
4.8 
16.1 
8.5 
3.9 
6.2 
18.5 
8.9 
13. D 
12. E 
16,9 
9.6 
11.2 
13.1 



-2.21 
-3.22 
-2.21 
-3.22 
-3.22 
20.85 
11.47 



1.6 
1.7 
2.0 
1.9 
1.4 
0.0 
0.0 



0.81 0.0 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



2.3 
2.8 
3.3 
4.0 
3.0 
20.8 
10.2 
4.4 



16.1 
9.4 
8.4 
12.3 
25.3 
14.1 
21.5 



0777 
0410 
0404 
0S57 
1370 
0649 
1080 



0.6 
0.4 
0.4 
0,7 
10.2 
1.8 
1.8 



2.3 
4.9 
16.6 
16.9 
3.6 
36.2 
61.1 



48.3 
33.4 
fi.4 
42.4 
51.7 
27.6 
23.1 



9 
10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 



5 
5 
5 
6 
0 
7 
7 
8 
8 
S 
9 
10 
10 
11 
11 
12 



0.69 
0,73 
0.82 
0,67 
0.78 
0.77 
0.79 
0.45 

0.71 

0.S7 

0.73 



-2.21 
-3.22 

-3.22 

-2.21 
-3.22 
-1.56 

-0.38 

2.88 

2.88 

jfiffl*? *r 0.8 

5.87 1.4 



0.6 
0.8 
0.8 
0.9 
1.5 
1.4 
1.3 
1.1 
1.5 
2.4 
1.9 
1.0 
1.5 
0.8 



0.0 
O.O 

o.o 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.5 



1.8 
0.0 
2.3 
0.8 
0.0 
0.0 
0.7 
0.0 
0.0 



23.7 
18.0 

17-4 
20.4 
27.0 
22.6 
30.4 
37,4 
32.4 

36.8 
38.9 
35.8 
37.6 
28.3 



0.1252 
0.0881 

0.0865 
0.1115 
0.1542 
0,1173 
0.1781 
0.2454 
0.1967 

0.2420 
0.2569 
0.2298 
0.2400 
0.1594 



2.8 
5.4 

3.1 
2.3 
5.4 
8.7 
6.8 
2.6 
5.5 

1.9 
1.4 
3.4 
1.5 
2.0 



45.2 
17.3 

14.3 
31.7 
41.8 
8.1 
32.4 
81.2 
40.1 

94.9 
95.1 
68.3 
89.9 
89.6 



21.9 
32.9 

27.1 
31.8 
21.6 
41.9 
17.2 
U.S 
1S.5 

3.6 
4.0 
14.6 
7.0 
6.1 



[0080] 
[Table 9] 



(10 ^-C-^) XBD ?f^Ufc % % % #?L* i^?L§« ^tkm^.m t<Dm(D 
(25-8QQ°C) nt U7<h Hif -j^^g ^% (cffiVg) (gi) 1^^^^% fe^^L^S^ 



25 
26 
27 
28 
2S 
30 
31 
32 
33 



12 
13 
13 
13 
14 
14 
14 
14 



16.9 
7.5 
14.6 
19.8 
25.7 
20.4 
19,5 
6,2 



0.71 iftfflT^r 1.6 



0.42 
7.09 
10.42 
18.58 
15.73 
7.75 



0.0 
0.8 
0.0 
1.7 
2,2 
1.0 



0.0 
0.0 
0.0 
0.0 
0,7 
0,0 
0.0 



0.0 
3.0 
8.3 
9.0 
14.1 
10.7 
5.4 



22.6 



0.1204 



10.8 0.0486 



39.1 



0.2630 



1.8 



0.6 



7.8 



86.0 



33.5 



2.1 



9.1 



11,7 



23.7 



34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 



15 
15 
15 
15 
16 
16 
16 
16 
17 
18 
19 
19 
20 
20 
21 
22 



2.5 
4.6 
5.6 
9.8 
3.0 
6,2 
6.5 
11.3 
6.4 
5.0 
2.9 
4.5 
0.7 
1.2 
3.8 
3.2 



0.79 



0,78 



0.87 

0.87 
0.87 



-4.5S 
-2.81 
-1.94 

-4.55 
-2.81 
-1.94 

-2.83 
-2.83 
-0.78 
-1.79 
-5.72 
-6.73 
-2.83 
-4.26 



2.0 
2.0 
1.5 
0.8 
1.2 
1.7 
2.1 
1.0 
3.3 
3.1 
3.0 
2.3 
1.3 
2.5 
2.7 
1.7 



0.0 
0.9 
0.9 
0,6 
1.1 
1.6 
1.4 
0.9 
1.4 
0.6 
0.7 
O.fi 
0.0 
0.0 
0.0 
0.0 



0.9 
1.3 
1.7 
1,6 
1.2 
1.2 
1.6 
1.3 
2.9 
2.6 
2.1 
3.2 
1.3 
1.4 
2.4 
1.5 



10.5 
10.4 
9.8 

13.8 
11.8 
12.6 
18.6 

22.2 
23,1 
23.3 
17.3 
15.0 
26.0 
30,0 



0.0476 
0.0472 
0.0451 

0.0650 
0.0552 
0.0598 
0.0902 
0.1132 
0.1232 
0.12O6 
0.0849 
0.0703 
0.1381 
0.1764 



0.3 
0.3 
0.2 

0.3 
0.2 
0.9 

27-8 

15.5 
9.4 

14.2 
8.2 
3.1 

13.8 
3.2 



5.9 
7.0 

20.4 

22.8 
16.5 
68.7 
8.6 
6.0 
5.8 
7.1 
14.3 
19.6 
1.2 
88.5 



19,3 
18.9 
8.6 

14.8 
7,1 
5.4 
76.3 
79.7 
44.1 
72.5 
3d.3 
48.6 
82.5 
6.2 
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*3 mtt) 





mm 




XBD 




% 


% 


% 


#^ 




(25-800'C) 


m 


TRj CD (is 








49 


22 


3.6 


0.83 


-2.83 


1.9 


0.0 


2.5 


50 


23 


5,9 




1.18 


2,7 


0.0 


3.4 


51 


24 


5.7 




-1.25 


2.3 


0.0 


2.1 


52 


25 


1.0 




-4.23 


1.6 


0.0 


0.0 


53 


25 


2.7 




-2.8 


2.6 


0.0 


1.9 


64 


25 


3.9 




-2.8 


2.2 


0,0 


1.4 


55 


25 


2.3 




-3.29 


1.9 


0.0 


1.3 


56 


26 


4.3 




-4.87 


Z.l 


0.0 


1.6 


57 


25 


4.5 




-1.93 


2.1 


0.0 


1.9 


5^ 


26 


6.« 




-1.93 


2.2 


0.0 


2.7 


59 


26 


5.8 




-4.23 


2.8 


0.0 


0.0 


60 


26 


6.3 


0.83 


-2.8 


1.9 


0.0 


0.8 


61 


26 


5.3 




-2,8 


3.2 


0.0 


0.7 


62 


26 


7.7 


0.64 


-1.93 


2.3 


0.0 


1.0 


63 


26 


6.0 




-1.93 


2.3 


0.0 


1.2 


64 


Z7 


6.9 




-4.23 


2.4 


0.0 


0.0 


65 


27 


6.2 


0.84 


-2.8 


2.1 


0.5 


1.2 


66 


27 


S,8 




-2.8 


1.3 


0.0 


1.2 


B7 


27 


8.0 


0.84 


-1.93 


1.7 


0.0 


1.2 


68 


27 


6.7 




-1.93 


2.0 


0.0 


1.6 


69 


28 


5.8 




-4.23 


2.9 


0.0 


0.0 


70 


28 


5.6 


0.86 


-0.67 


1.0 


0.0 


J. 8 


71 


28 


5.3 


0.84 


-2.8 


2.5 


0.5 


1.2 


72 


28 


4.5 




-2.8 


2.1 


0.0 


1.2 









0.5;ui^5.0/m 


lOilllet D 














(ca /g; 


im) 






23.1 


0.1245 


4,6 


51.0 


5.1 


25.5 


0.1365 


IS.O 


0.3 


89.6 


33.3 


0.2055 


13.0 


2.0 


73.0 


23.2 


0.1246 


7.9 


13.6 


35. 7 


23.3 


0.1227 


13.3 


O.O 


70.3 


20.9 


0.1101 


7.0 


24.5 


34,8 


11.2 


0.0505 


17.0 


8,7 


56.4 


21.3 


0.1098 


12.6 


0.2 


66.9 


26.2 


0.1404 


4.8 


48. 4 


17.8 


23.5 


0.1258 


8.6 


9.6 


38.0 


24.6 


0.1307 


7.4 


9.6 


30.5 


23.9 


0.1290 


8.1 


9.4 


34.7 


23.3 


0.1242 


7.7 


9.7 


31.7 


30,7 


0.1738 


2.8 


92.5 


3.3 


29.0 


0.1654 


4.0 


72.3 


10.3 


29.4 


0.1677 


4.1 


70.7 


10.3 


28.6 


0.1630 


3.9 


76.7 


7.7 


29.2 


0.1679 


3.9 


73.9 


10,1 


32.1 


0.1966 


2.7 


93.1 


3.4 


30.6 


0.1766 


3.0 


87.4 


5.6 


29.7 


0.1710 


3.8 


74.9 


9.2 


3G.2 


0.1734 


3.9 


72.2 


10.0 



[0082] 
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^3 m^) 









XED 




% 


% 






#^ 


(25-800-C) 


lit 






rm 




73 


28 


4.3 




-3.29 


2.9 


0.0 


1.9 


74 


28 


4.8 




-4.87 


2.6 


0.0 


1.4 


75 


28 


6.2 


0.85 


-1.93 


2.1 


0.0 


1.6 


76 


28 


6,1 




-1.93 


2.7 


0.0 


2.5 


77 


29 


6.3 




-4.23 


2.8 


0.0 


0.5 


78 


29 


7.1 




-0.55 








79 


29 


5-6 


0.85 


-0.67 


2.1 


0.0 


1.3 


80 


29 


5.4 


0.84 


-2.8 


1.8 


0.0 


1.4 


81 


29 


3.6 




-2.8 


1.9 


0.0 


1.6 


82 


29 


2.8 




-3.29 


3.6 


0.0 


1.5 


83 


29 


3.6 




-4.87 


2.3 


0.3 


1.8 


34 


29 


5.8 


0.86 


-1.93 


2,1 


0.0 


1.6 


85 


29 


5.2 




-1,93 


2.0 


0.0 


2.0 


86 


30 


2.2 


0.90 


-4.67 


1.0 


0.0 


1.4 


87 


31 


7.3 




-1.62 


2,1 


0.0 


0.4 


88 


31 


5.1 




-0.48 


3.5 


0.0 


1,7 


89 


31 


6-9 




-0.08 


2.1 


0.0 


0.5 


90 


31 


4.7 




0.31 


2.7 


O.Q 


0.7 


91 


31 


6.9 




0.31 


2.7 


0.0 


1.2 


92 


31 


8.6 




0.31 


1.9 


0.0 


1.9 


93 


31 


11.8 




1.86 


1.6 


0.0 


3.3 


94 


31 


10.2 




2.24 


2.8 


0.0 


2.8 


95 


31 


11.1 




2.24 


2.8 


0.0 


3.7 


96 


31 


12.0 




3.21 


2.6 


0.0 


4.1 









Q.SiLmtb.Om 


lOliBct tJ 




















28.1 


0.1S72 


3,2 


BO. 5 


10.6 


26.1 


0.1399 


5.5 


42.0 


22.4 


29.8 


0.1710 


3.S 


75,6 


fl.2 


31.0 


0.1813 


3.6 


73.6 


9.9 


33.6 


0.1993 


2.3 


96.7 


2.2 


30.1 


0.1721 


2.0 


96.8 


2.2 


29.4 


0.1670 


2.8 


93.1 


4.6 


29.6 


0.1693 


2.8 


89,5 


6.8 


26.1 


0.1447 


2.7 


87.6 


9.5 


23.7 


0.1294 


3.5 


76.3 


16.7 


30.2 


0.1731 


2.9 


90.4 


6.4 


29.8 


0.1653 


2.9 


89.8 


7.3 


17.5 


0.0860 


1.2 


71-5 


14,1 


34.0 


0,2099 


13.1 


0.05 


80.2 


35.5 


0.2212 


12.1 


1.90 


67,3 



36.6 



0.2249 



14.0 



0.0 



79.7 
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(25'8(>0-C) 



97 


32 


8.1 


98 


32 


11.8 


98 


32 


10.5 


100 


S3 


8.2 


101' 


. 33 


1U9 


102 


33 


10.3 


103 


34 


6.7 


104 


34 


6.2 


105 


34 


18.4 


105 


35 


1.9 


107 


36 


22.7 


108 


36 


13.9 


109 


36 


4.2 


110 


37 


18.1 


111 


37 


16.6 


112 


38 


17.2 


113 


38 


15.8 



ZED 

lit 



SfffUfc 



% 



% 



0.84 
0.82 



-1.12 3.2 
1.32 2.5 
afffflT^-r 1.8 
-1.12 3.7 
1.32 2.6 

mm-e^T 2.3 



% 



2.1 
3.5 
0.5 
0.9 
1.9 
0.0 



38.9 
38.0 
44.6 
33.8 
34.4 
37.6 



(caVg) (in) <tg»?L^% 



0.2633 
0.2474 
0.3249 
0.2081 
0.2179 
0.2400 



7.5 
8.6 
3.1 
4.3 
4.3 
1.5 



14.5 
8.4 
91.5 
70.8 
71.6 
89.9 



18.9 
38.3 
6.6 
6.0 
9.2 
T.O 



-2.55 
-3.56 

2.05 
-2.55 
12-.37 

6.76 



1.0 
0.0 
0.5 
0.9 
0.5 
0.0 



0.87 affl-ctr 1.3 



0.5 
0.0 
0.7 
0.0 
1.6 
0,6 
O.Q 



0.73 
0.74 



10.65 2.1 

SM-e&r i.9 

9.37 1.8 

mmr^-r 2.2 



0.0 
0.0 
0,0 
0.0 



3.3 
11.5 
7.5 
1.6 
9.7 

6.8 
1.8 



1.9 
1.5 
1.9 

1.5 



27.8 
24.8 
24.4 
31.2 
30.9 
32. Z 



36.9 
35.7 

37.0 
33.8 



0.1561 
0.1327 
0.1318 
0.1924 
0.1787 
0.1869 



0.2402 
0.2329 

0.2362 
0.2119 



7.6 
9.7 
10.2 
2.5 
22.0 
18.7 



0.8 
5.9 
10.0 
6.0 



7.0 
1,1 
3.1 
90.0 
0.0 
0.1 



4.5 
35.7 

5.7 
34.6 



24.7 
44.5 
50.8 
€.5 
99.7 
99.0 



47.2 
15.8 
49.9 
23.2 
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«4 



#^ 


im^nm fin«t^r^ An^i^is m^^m t^t^mm mmmr^ i27S'c-cc!> jsammm ^i^}x^tl^ms. 

25-460t 450-550X: 560-800^: 800-960T 950-nSOt: U50-1275t ^»B$ra 1275-1410T: 25-1410-C 

ivmm) ("cmm iu^m) (vmm mmm) (tmra) mm) (nmm mmm 


mm 


JlEIfl 

<D (D (D 

ms^ 


114 
116 
116 
117 


625 625 S25 625 625 625 0.26 540 554 
581 581 581 175 176 600 0.25 540 339 
567 100 600 175 1 75 500 0.25 540 282 
667 100 600 100 133 520 O.OO 540 245 


5.0 
6.6 

7.4 
8.2 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The graph of the CTE pair baking cycle time about the body manufactured from the 
combination of various raw materials 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

35 




a rO 12 14 16 18 20 







D 




O 


m+*m+8Sffl«A1.0,/A100H 


V 


*M + *m + Al . 0 » /AlOQB + > 


• 




S 


?»?+H50/Hs(OH),+afflftAliO./A100fi+Vyii 


▲ 


^Jl^-}-)I^0/K5(OH).+iavUliOi/Al(OH)i+»yV> 
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(54) B6I|0««!] «6«I^M®3fiVi3-5?X5'f h*f:®«ifi3^ 



(57) CS*«)] 

ll*4?r3aimW^cS© f t ^7 JUte J; D-WJftO^riJ <!: J; < ®^ 

mt^miomn-r^, cntcct«9> ^j>^c< t^b— :>©73i6j 



(2) 

1 

T. 

a) mm.RAK 

0.2-53 (A^-f \'iB^<DSM%) +0.278 (S i 0.f95fe 
<Dm&%) +0.00590 (S i 0,if&*©SS%) (^^B^S 
l&5S©fi«%) -0.0193 (S i O,*0^©fia:%) (jg 

issffi-eojiBai^a) -0.348 («iS;as-c©*n?»B# 

F5) -0.00237 (25'C*>6l275*C$-C©¥J^fln?Kl2K) 
+ 0.0736 (T;U7t A 1 ,0,«9^©Sfi%) 10 
A 1 ,0,ii95R©¥:^lKcS) +0.0892 (A 1 (OH) ,l& 
p^<DmM%) (Al (OH) ,*&^©¥i^3f4S) -0.215 
(^l5(1iiSi«M«A 1 ,0,?^fiSfi£^©*a%) +2.392 

( 1 o ffi. ( 1 + (MgojejjX^^©fia%) (tpmt} 

:*-U>©SM%) ) ) 

A 1 .o.ff^sajS^. tftmt}-tu>. 

A h*J<k?y^cn6©iS-^*>e)^c-5l¥J:0®t»?$ti-5=i 20 

b) ^iSi^«r^:^e<J^cS©l^te'JU*icfcOWS!)Sf!li 

c ) J; 0 ^©!B}1**^J& U> 

d) ^©!gJi*%fg*l$-&. 

e) ^^(Omi^^. SS3!p6*^1360-CJ:I31435*CST 
©«WS«{c. ii>/j: < i «>iKj7o-C/B#r^©^i^|^a 
rttH»br. ^«lSSflp-CiKjo.05l^M*>6iKn8f^MI(cM 

'3S'C©^»[llglB$ra*Sit94.5B#H*'e)^«J20B$F^S-C-C* 30 

cntcJrO. i4>«c<<fcfe — 3©:«^[BiK:*ji>t:. iKj25 

•c*i6iKi8oo'C*r-{CM'9. ^9 xi(r"c-**ji©¥i^ 

0*;<7:*-U>©||-©ffl^-a'; ^^5> :^:t<J 

>; > *icfc !>'iii^ 3 . 0-7 n ^ - h ;UJi(T©©Sfc J: (!>'/ 

d^n.^- h JUJi(T©¥teieS4<3j;0'/$/c«i|^3 m'/ 
srJ^±©l:b^ffia*Wt-^.A l.OjJf^fiS^jS. *iJ;af 
y >©IIS©ffi-&-a- : afeiy^K: . UeOHi 
miSC^. ;<7^y>. *i«fcO'*^3.ovw'i7ny- hJUJiiT 
©Sflfc J; OV S 3 m ' / g «±©l:t^®« <& W 
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2 

H©ia^-tf3!»5 6.!S-5S?<fc0ffilRSnfcffl^-lficJ: Otifil 

[fi^«6 ] MfBA 1 , 0,ff^^^»*s. *^l. 5V i!7 
- h;l/OT©¥i^5KtS*J«fct^/*:^c««^j5 m'/g 
feU:©I:b«mi%Wr * C i %!^»<!: r «f^*9 41 B«8 

[1**^7 ] BufBi?;i'i'©¥*^«jfa*5*>34.ov-f 
pf- h;l'JWT-C*-2.C<i:4!^fr5i*^^4fBtS©5^ 

[ f«*s 9 ] Buf B* y ^(D^iimm^m 2-7^^x2 

h;HilT-C*.5Ct€:iRFm<!:t- €>f«*^4IB«©:?^ 

^sn. S!riB*^«!i*:i- y >/55^«c < 1 1>*^ 1 fifi%©A 
^-f h®iites«r-e©i^si5K*^sci*!^m<t-r*Bf* 

31283*8©:^. 

1 1 ] miE^i^mmmm*i'j>fj: < t fej^2oo 
cw^ 1 2 ] stria^»o«n^iffl3!i«#5ji5i^raijiT-cS) s 

c <fc i -r 1 2 fB*s©:&s. 
nsci^^iSii-rsif^isi 413*8©:^. 

[0 00 1 ] 

[^Bj©iS-r-51»l5»«F] 2|s:^?BB. <£S^SS^**M^r 

■5.©K:!£j.Mj&^fiS;Btr^*«^l>L?£:3--:;'x^-< n*4S!J 
ji-r-s:^&tcga-r-5«>©f*5. «fc»3ift<«. -e-©!B5 

[0002] 

t(TtcPISgn5'l>©T(3:^cl^*2, FiJ^«> Slim 
©9f»**:^*lK^t-r.5.IK«ffl©»^*<?:L.-C, ^;^ctif^-f 
- ■fe'Jl'ffiaT© 7^JU$iU-C. t*l?ft3^Jftl§© 3 T 

Cti6©ffi3tOCffll,^-2) C ^©K^!ifij^tt*sa»-C 
ifc^fcJs&tcSfSL'Ci. B»'^tt«. .^.I^Sm^ (CT 



(3) 

3 

[0 0 0 3 1 i£it^9CDr3->^x^-Y hti*Me^tCfSC^CT 
E {3^317Xior'-C-* (25-800'C) ) ^WLTC^SCtn 

r)\^^t'^U^Jtf :if^^:E-^i^'Jiy) <DRJtltC^K>5f^f& 

itcj:0*>^fifiia^$n. -fe-^^ ^>^<D>'^';^^CTE 
;^^c<fcOiEHJ3nSo 20 

[0 004] «SM*tC=2-S^X^-< hS»B^a(3[)#^'5^>yA 
C:<DC^:{Cj:t), HSa<D:&CDllK5S<Dc*li 

:l^^^nfc**<DaM<DxJKgIilJTtS'J^ (XRD) OciO 
Sy^^ti'So ^tc. n-i^x^-/ higS:^i6<D(iio)fc 
J:O'C002)JSI^OXRD?^K (Aft^>7'+t^>^'^c» 

[0 005 ] 40 

mi] 

1(110) 
I(U0) + I(O02) 
[0 00 6 ] Itbti. ^TCOri-v^x^-r 

[0 00 1 ] mmc. r3->^x5^ hmcfcC^rfSCT 50 
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4 

[0 00 8 ] U/c3J)^-:>r. <S^Ji§5CDr3-i;x^^ hf* 
^Ct*, gC^X>riy:x--;m^^3n/ccb^CCffiCTE-fe 

tcj:^. CTE:^)5ii:;^"r^^>CD*>^'535?^*>un3'cCl^ * 

[0 009] ^ffi. n-iPx-^>f hff$^-fe;U'7-'te'^ ^ 
J|tSC3[)mir»^10-C/H#ra*^6200°C/B#FHl 
*t?Cr)»PJ^.iia-Cjg^^3nTteD. ^:^ftl^aS«> 25 

[0010] ^*%;SB$FB^:0^'20B$ra*J^I. $f S L'< t^l0B# 

[0011] 

n**i?i§-r€>:;&^r*>or. i^r;^^5*^i.207*?«s 

r^l'^ >^v^*;^>":; A^feS:E. S i 0^mfSJ&^. A 
0.253 (A-^-Y h*&^OmS%) +0.278 (S i 0,^&* 

cDsa:%) +0.00590 (s i o^m^(omM%) (jfeB^sS 

l»^Cr)mS%) -0.0193 (S i 02l»*OSS%) (® 

iSSfiTCDjnf^B#rBi) -0,348 (mxu^r'0)Mmm 

?S) -0.00237 (25'C7&^e>1275"C*r(Z)¥i^SnM3lK) 
+ 0.0736 (TJI/:7t A \jOs^^<Dm&%) (TJlVy 
A 1 .Oa^&S^OD^i^Stl) +0.0892 (A 1 (OH) 3«» 

*cDma%) (Ai (ou) ,m^^<D^i^wm -0.215 
{^mimmmmA \ ^Os^mm^commyo) +2.392 

(1 og.o (1+ (MgOJ^fiR^^CDfifi^) 

:t^Jly<DmM%) ) ) 



5 

$r©:^jjo^.B$FBi(i. mA.5mm^^hm2onrs^xx$> 

l^r, *^9Xio-'*C-**?acD. *^25'C;^>^e>lKj800*C*T 
[0012] :^§m^t. ^-:>(J:>m.St'n^<0^%<D(ptSi < 
0-C*-C<D3pi5gJ»iU5B<3^ (CTE) 4Wr*3^t?x 

[0013] ^rcDiSS^. itP^STrfSOCcfc 0«'J5eL/c^ 
CO 0 1 4] «iJfBL^d:lr>l®0. ±ro^>-— fe> h«SS 

[0 0 1 5] M n 

:tV>. iP^mtf*V>. teJ:a^A'7-r h*^^tf?>nSo 
[ 0 0 1 6 ] A 1 , OaffJ^^^l*. ^i^:rj:ffJj||CDA 1 , 

^r>»l'^:^. A 1 (OH) 3. -^-v-r Si^--7^ 

[0 0 1 7 ] MeO^^^^Ji. MgOatt, S/c^S^^ 
;?S^n/cit«:MgO0C«K{bSi^^>. Mg (OH),. 

[0018] mtf. ?§f^> 

[0 0 1 9 ] :2f:^B^^ffli^e»n^»?s;^^wsL'< <a 
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6 

A\ *^J33.5%;!r>637.5%S'r(Z)K{bTJU5^'5A. *J<fc 

(:>'^ 49 . 5% :?:)^ 6 53 . 5% S •CCDv' y 5 0 

[0 0 2 0 ] finlgiB#ral7!?5j:i9SCiCi. mrzys^c^mo 
1}U^M&f>^M^^C <h . T-'b T r ;V ^ :^ S /cii7kgg^bT 

^:h*/cti7KS^>fbT;U$^':7A7!?5^aE-r'5iS^^. -^-^O 

rti^^ci^ <b tec. ^feS5t:'TJi':7 T TJi' ^ -Ti^icWicm 
^bTJl/^^'t7A?:glr^^'5>«^tC«. i^*4<tUT<Z)^fe 

^^i^-SW-^. :fe<fcC>V^/c^ir;i':7 TT;i'S:^t/c{i 
20 ^-iS^^^if. ?a/hm^<D!iKfc«S::f^^$ii«>0"C. Aite 

^x^s {(om^mtoxj^'y^ vm^^'pfji<^m'r^ 

,S i O,) i)K CTE^i^^if^i-C. A-7^ h (A 

leSi^o.a) iig<i«:^tt'rsc<t*^^»jsnTc^ 
[0 02 1 ] ^WL^-mmmmA l^o,m^^^^T 

ttiSatSSA 1 , 0,Bfm.^^tc{mi&m^:S:. A 1 , 03 

n-^fommmmtix . ^^sa^Ki^t^r t ^ c <b 

^\t. m^ttc\itV)i^tOxmmLXi>mL%^rj:[,K 

[0 0 2 2 ] *^B^=&^-r^I^^C. 

^ hmmm.m^^oxhmL^^tj:i^f)^^ sasRti. 

0.253 (A5^ h«9^CD®fi%) +0.278 (S i 0,i^^ 
CDfifl:%) +0.00590 (S i O,«0*(7)mS%) (^fee^E 

^»*(Dga%) -0.0193 (s i Ozm^(Dm&%) 
mu&xonmmn) -o.34s {M-mu^x(Dmmm 

W -0.00237 (25''C7&^6l275'C*T'(D^i^MiIS) 
50 +0.0736 (TJV^T A 1 , O,3|!07S<Dafi% ) (T;U7 r 



(5) 

7 

A 1 .Oaia^CD^i^SS) +0.0892 (Al (OH)a*& 
3^(DM^) (Al (OH) ,m^.(DW-i^nm "0.215 
(^^t4]f«ffifSA 1 ,03?fJ^^^CDaS%) +2.392 
(1 ofiTxo (1+ (M&OB^^^JCDSfi^) W^:^ 

[0 0 2 3 ] *55%*vg|CDA^-r hfecfc(>*^^j5%*vS<D 10 

^^3^+*3^«;>. C2)^Jb^+$feB^5+:^:^-'J>. (3)^ 

:;^72^U>+*^3.0•7-^^p^-'^ iUtiTO^^i^SiSfc J: 
1>/I^1t\m3 m'/g«±CDJ:h«®a*W"rS A 1 , o 
,^1&J&^. C5)^;l/d7 + ;^^';> + $^3. 0-7-^^57 py- 

ik^ffia^&WT^A 1 ,0,J^^^^+:(?>j^;^7:i*y M 
tc (6) ^ Jl/ ^ + M g 0?fj + :<7 U > + iKj 3 . OV -< 

gfel±CDJ:kaSa**-r«>A 1 ,0,0JiaS:S^o 
[0 02 4] m-i^raoffl^-l±iCMbr. :^75|-y>« 

iJ»^c<<i:fc*^3'7-<i^p^-h;KD3KiS^WT^>o 
0S:^^ct>o 30 

[0 02 5] 0£(Dffl^i±«. iej»*5<i:C>'^^*©W«l 
[0 02 6 ] m^<Of&^^^m Ur. i)^mt;tV >«Sf 

mi.s-^^f ^u^-h ;L'«Tr * -Sfc*!: ly^/^ /c«-e© 40 

|^32.5-7-Y>7n>>f- h;HUT"r^^c ^jV^tJj^j: 
^lMmmm^J:^Wimufc. *^o.5v>ft>a^- h;b<b 

m-^^i<^<ui>o cnecDimiti. '^**:/>^^=3--kz) 

^L<ts. $^2 v^^>?D^- h;u«T-c^^o 

[0 0 2 7 ] HHCDM^-l^^CP . iJ>^iJ^') >{%'P 50 
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[0 02 8 ] >^#Wb, M g o?f$^;S;^^^* 

[0 02 9] K,0 + NazO + CaO©^it*^ 

$^0. 5%*igli «C cfc ^ tCiM!R$ n^o 
[0 030] iB5ft^fiS0Sn/t<b * tcJSspttcli 

[0 0 3 1 ] ^m^^g^j 

JS^SiJcDMiUrti. y^;U-fe;l/P-;:^. x^;Ut:FP 
=^^->'x^;l/-fe;l/p-;^^, b Fp+$^:/5^;U-^ ^Jl'-fe^l^n 
->^, fc FP+Vj>^^Jl'-fe;l/P--:^. t:FP+^':/Pt* 
;l/^^;l/'fe;up-x. t FP + ^'J^^-^l'^^>'l'-fe''^ci- 
X. t: FP=t^t^:?'^;l'-fe^l'P--^. bFP + i^x^;H2 
;l/P-x, t FP+^':7*nt:*;l/-fe;UP-;^. 
;^7;u?K^t/^^;i/*fe;i/p-;j^. ^J^acti^OU-^^^ 
wen-So ^^iu-tzjvp-;^*?^:?^'/^/^:^^^^-^^*^ 

;UP--;5;^^{$7&5^:f60^?:^'r€>^^5ig^j?iJ<b 
Cc®ur*jO, ^^;Hz;i/P-:3^. b FP^^^:7*nb*;u 

tt3Jr>6ff 6n^-:>f F'fe-»^A4M. F4M. F24 0. *5 
,^:?>'K7 5M-c^'5)« y F•fe;^A4M^i^^-'^•feJ^p- 
xr^>^^5^ ^F-fe;UF4M. F24 0. 4c5J:?>'K7 5 
M«b FP=^^l^:/Pt';l/.x^;l/-f2;l/P-::^r*^« 

[0 0 3 2 ] WmtS^^'J<^aWS^iA§aWCC, M3f*tcS 
-^C^r. j^3%7!>i6Jfc^6%^"Cr^^o 

[0 03 3 ] bbt5';i/ti. •r^'cCt)'^. :^gp^>&5* 



9 

[0034] mm^^wi tf t ^)iid.i:m^comimi(D 
[0 03 5} m^^i^<ommcmiri>o 0 

So 

[0 03 6] *I^BJtc Jc^i^ft^. i^cDi: ^ J^cCfp-^OJ: 
[003 7] — Mfi^OC, >'^:::.;^ ACD-fe;USKtt. 235-12 20 

(*^ioo-t2ji//^:^>r>^) ^-ctcM€>o cnetcfin 

Rg^Sn-SfcCDrt^^SC^T^^ j^94-fe;U/cm' (*^600-t2 
Ji^y^yj^>^) . *^j62-fe;l//cm» {jj^400-fe;l//^* 
. Sfcti*^47-fe;b/cm' (^^Boo-fe;^/^:^-^ 

4**rSfc<D. fe<fcCK*^31-fe;U/cm' {*^200-fe 

0.6mm (^4 6*1125 ^^u) ^-C^cM-So ^^ftco 

*^3o-feju/cm' (moo7&^6*^2oo^;u/¥:?5'-Y>^) 
O-fe;l/®afe^O'*^0.30^^6*^J0.64mm (^12;&^6^^25 

11. 0.13mm (5 ^UTc^>M^W•rS^^^ 40 

^tc-:?liro.025 - 0.lmm ( 1 - 4 a ;U) OliilSrW-r 

[0 0 3 8 ] ycc^r. licQJtaf*?:. FiJx.«. t-y'>i 
[0 0 3 9] lz;M$ii/cit^f*^. $^i36o-Ccfc 0 so 



1 1 -92 2 1 4 

10 

i435-csrcD«flssK$t?. ±mLfc^^yTi^f&r 

*^400'C<f:55O*C<h<OFBl U ><D7j<^5^tg^) fed: 
(yf$^800'Ci950*Ci©ra (^?;l/^Cr)7k^*) ocfei^r 
100'C/B#raWT<Dfin^iISr. ^fe2>'«:*^)950'C<i: 1L50*C 

icora Kifci^r. i5o'c/B#rBittT©Jjn 

^^j>=^- ^ »P5I § . ^ 2 5°C5(?^ 6 

jKj2oo-c/^iacD^j^a@[ir -2) c i^j^sT?* So 
[0 040 ] ^xt^-T?. «^fiSu/c!B3^*^. HBgwocMNpra 

[0 04 1 ] *:^?§(D^fi&«:U/c:^-:>r!^i**SfiISl-rS 
JS^. CCDi^m*. 25"C>^>6800"C^r. $^9Xior'-C 
-\ ^ffSL.<«*^6 xio-'-C-H:^T<^CTE€:in'ro 

[0042] Sa^?L^:!&Sji?^9%3!P6*^39%*'rtcMS 

?Llf Xti. M^cD&S^cj£;Dr j^o.2 ^ ^7 n 6*^2 
85^.p>*t?ccM?). *5-ee><<fc5::*:#i^*ffl?L1^-fX 

[0 043] 

[ 0 0 4 4 ] ^ ui. im^mi3^^i^x}m%(r>-i^m^ 

S. »femJ:C>*J:W5MOj^^>^^^:^^-->^L'35^^^2CC^ 

*]!te1^fl*5J:^*J:bf5«?OC9Wieg^tt;&s«3tC7^ 
rt/iSo :^rcD7s«:; 7K. y ^Jb-fejun-x, 4b*j: 

XJ:^'rT U >it:^ h U 't^Aiii^U. 2.54c m ( 1 > 
5^) cDES. 62-fe;u/cm' (400-fe;u/^75"-f <^ 
mS.. *Jj:C/0.2mm (8 ^^U) coMil^WTSvNjrii^? 

JKOtSfP^WL. 62'fe;U/cm^ (400-fe;b/3p7jH' 
<DlE]g. feJ:Dfo.i3mm (5 ©SJl^r^-r 
S7.6cmXia.4cmxio.icmS^ ( 3 -i' >5^X4.5H' 

7^J:. A ?r jtMST S - Jl' *7T^ L r I i 

^^\.^mmx. m^TAm ^rt-ctf-D/c 



11 

[0045} ^3 0C?iJfB$nfc*^W^D^MWt5 cfcCKib 

-rrjit)-^. Rom^t. ±x(D^m(^mLx 1.207 

ra«:&2>±r<D]:btSt?iJtcMLTi.207cJ:0:^#i^o mm 
[0 04 6] ^B%5^^Wr^Mf4g)ja-&-ti 

A, Al (OH) ^©f^toO^CiiJJOOTJU^^^^ACD^ 

[0041] mme^j:U7u. '^^B^m^ti^vtf 

[0 04 8] :^ U > + M g O Jf^^^^^Wf JH^4 

^0|J9. 10. 12. iA:h<i:ms[t. JB.m^^)^^-^:^t 
V> + MgOS/cl*Mg (OH) |(D«fc^^^C•7>;^:^->T 

mw^mmLxi.^^fs<Dtf:i'V>tMsoj[^miz^t(o 

[0 04 9 ] SIJfeWl6«. :3'-*;?x^-f hJ&JfJJiSi-r^O 40 

<Dmf)^mm'J>tj:i^(ox. }mf)mso-^tf:tviy'^ty 
[0 0 5 0 ] mimisiit. ^§^m<DmmK uso-^t^ 



mmw- 1 1 -922 1 4 
12 

i>o tmmi9i:t. c(Dmn<Dm^'^im2ommj:^&^> 

^ji^xjm-r^t. 9 xio-'-C'"J:0:;^#i^CTE 
[0 05 1 ] tf'^^ :t y > + M g Of[imm^'k^t i> 

^ci,f)^ff>t>h'r. *n642cB*pa*sss<oal^■^^>r^;^* 

t>h'r. B}?^^^:K^^^ct^9jkox\.>^o MgOJi^^^ 

^(^^mx&^. 

[0 052 ] mm24i6J:i:f25iit. ^t^^&Utj: 
t^M g O + U >+ U **»^CDi!a-&1±*>Pai 

[0 053] MgOff$^^^+r;US:^. ^MtUsO 

>4>^*^CC\ ^*$^'c^M^t^^MgO + T;^5:^+S i O 

(DCTE^ff^cJDJC. *^l0»?Fac^0Sl^iK^1f^^;^7&^ 
^^^^-So ttmi27^^Z^28[t. «S^1?-'r^JU:^U0Bf 
Pfl^fS-CiSiS^. ^J|(D]KGTEm-ffl?5'^ffl5E-r?>/c 
S?)^. CCDM*4cDli^'lirt*9Xior'-C-^*Vi<DCTE 

[0 054] i:bl5fi?lj29J5Pe>31«. fIl^*Mfbvy*>''i7 
^c#SeL/, GTE*^*5J9 xio-'*C-* < ^C^C i 

^^Ori^^c ih|$W32J3:. CCDM5f4©ffi^-l±^*^54B# 

- ^ *SI<D GTE % ^i|a*%?i5^'C *?.CiS:7j^br 
[0 05 5 ] + U > + T Jl/ S 



(8) 

13 

[0 05 6] ||JS«^lj41*5<fcO'42(*. 20B#Pa1tCMD^^^ 

mUi^i&c T E 7!)n#6n'S ct^7ikbx:\.>^o lo 

[0 057 ] ||]!l£^^43*5 J:C>'44&i. 5 %<OWmrj:l^ V tf 

[0058] mmmA5toj:z^46\t. r^i^^i-mj&m^ 

[0 05 9 ] ||j5fe^?!l47«$6CC. 47;b:J7 + :^:*-U>+T 20 
[0060] SljS»«^48tecfcDf49«. 20^lffl*JStcM0 

[0 06 1 ] llife«fa50fcJ:O'5i«. ^J\^^ + tf^V>-^ 30 

X^^i)K r>>^^:^:<?^J:OSWfflr*^ia^-l±^J:^:)^^^ 
Sn/c||J60«42fcJ:Df47«^fil^|g55*3J?S*r^/c&CC 

[0 0 6 2] ^>\^^'¥ij:^^):y + tf^^ij:irV:y-^K 1 , 
:^^X^. ^)\y^<D^i^^^^i)^. ti>tj:< ti^ii^i.e-^^ ^ 

h j\^ix(Drs(D^(icmHm'^'^ ^^^^^^t 

[0 0 6 3 ] mtmse^t. ^WL\io-mmmmA 1 ooh 
m^i)^rj\^^'rjimfS.^tLxmi&^titcm^. Bim^ 50 



1 1 -9 2 2 1 4 

14 

^(^{&i^:^^m(omwf)mhtii>ct^7jkLxi^i>. c 

[0064] X}fet?ij873!)^e)92«, + 

[006 5] mmmsytioo. fc<tMb«j«^98iioi». 
tv>'^t>^m:^tv>tm^^i^^xm\^^^m^s 

^Ct^7jkLXl>i>o l:l:*S!C^99tecfci>'102«. U^COM 

n<om^'^^''^i'^f&^ntcmi^^mLx. cte^^q 

[0 06 6] »;l/^ + A 1.0,?&fi£^^+->y:^l&^^ 

^mo3 (h io4fc<i: mmmxQ5\t. g x icr ' -c- * 

[0067] mMmxo&it. cTEi)m(ci&i.>^^m(o 

ffl^ -ti 6 f# 6 n -5 c <h ^ ^ L r c ^ o 
[0 06 8] tmm^07i6j;:al0&tt. :^;u^+?flC^T^u 

2(Mrs^m(om^. r)\^^'rmR<. ly^jt^w^comA^ 

^t^/c^^>^c^S»Il+B*5^SCc^?SE•r^cD'C. i^Qxio 

[0 06 9] A^^ h)^3^^^W-r^M4g>ffl^# 

tbKfi^uoteJ: CJ^mW. ^;u^ + A5-fh V :^ 

©1f ti^ JKDM:&"C 9 X lor ' -C- ^ J: «9 C T E W 
•ri>i85{*3!^t#6n^C<t«:^Lri,>^« J:b«JMll2fcJ: 

y iim^^ ctDg^^^^nrt^-s, 7, 20$rai * fc\t e 

3B#FBl^cM0:f^^3n/cig«l©jF.«®M^-l±icM ur. 
^^9 xio-''C-^ctO:;^#t^CTE7:j5f#e>ti6Ci^^U 



15 

[0 07 0] V-^Xf)SJ:K^:k:^i.^J^:^tjA(DmMm 

^tWJll45jj^6ll7 (^4) i:jtV>(DiSi7i<i (450-55 
0"C) . ^Jl^OJSk'K (800-950'C) , isJiamS (950- 

1150-c) (Dm&mm(ors<ommA^^^'^^i>cti,c 

4.95Xio-''C-"(DCTE (800'C) ^^T^mi^CD 



(9) 1 1 -9 22 1 4 

16 

* i) "C*f). ?*14$t^*^5.6GP a (*^0.8lMps i) 
-C4)ofco it©L//clSl^B^^^•^^-^=MOR/ (E) 
A (CTE) ^iloiO"Cr&o/Co COct^tc. :$i§m<0 

[007 1 ] Si0J©/ci?)CD#ScD»ffiW^cH 
[0072] 



10 

* 

Ski 



m 

.3(6.1) 
3(6.1) 
3(6.1) 



Hg(OH)» HgAltQ4 



7Hf 



AlOOH 
tlSOnVe) A1(QH)» 



1 29 

2 29 

3 29 
4 



11.0(1.0) 
IJ. 0(1.0) 
11.0(1.0) 



59.8(0.4) 
59.6(0.9) 
59.8(7.4) 



5 


14.3(6.1} 


7.6(0.8) 




78.1(0.9) 








6 


13.9(6.1) 




10.7(6.5) 


75.6(0.9) 








7 


13.9(6.1) 




10.7(6.5) 


75.5(7,4) 








8 




12.3(0.a) 




78.6(7.4) 






9.2(4.6) 


8 




12.5(0.8) 




67.9(0.9) 




4.7(0.4) 


14.9(4.6) 


10 


15.3(1.6) 


8.2(0.8) 




33.4(0.9) 


43.1(1,6) 




U 


16.3(6.1} 


8.2(0.8) 




33.4(0.9) 


43.1(1.6) 






12 




13.8(0.8) 






76.0(1.6) 




10.3(4.6) 


13 




13.8(0.8) 


16.0(6.5) 






35.1(0.4) 


51.1(4.6) 


14 












43.0(3.0) 41.0(4.6) 



17 39. 

18 39. 

19 40. 

20 38. 

21 39. 

22 39. 

23 39. 
24 39. 



39.6(2.1) 
6(6.1) 
6(6.1) 
2(6.1) 
2(6.1) 
6(6.1) 
6(1.8) 
6(6.1) 
6(6.1) 



47.1(0.9) 
47.1(0.3) 
47.1(0.8) 
37.1(0.9) 
45.5C0.9) 
47.1(7.4) 
47.1(7.4) 
47.1(0.9) 
47.1(7.4) 



13.3(0.4) 
13.3(0.4) 
13.3(0.4) 
13.3(0.4) 
17.8(0.4) 

13.3(0.4) 
13,3(0.4) 
13.3(4.5) 
13.3(4.5) 



16.3 



6.0(0.6) 



[0 07 3] ^ ^ [^2] 

£1 m^) 

iy^m AlooH 

MgO Kg(0H)i HgAliO, pm tpy/ nir (180aVg) Al(DH). m 

25 40.8(6.1) 14.8(0.9) 30.8(1.6) 13.7(0.4) 

26 40.9(4.2) 12.8(0.9) 32.6(1.6) 13,7(0.4) 

27 40.9(3.4) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

28 40.9(2,2) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

29 40.9(1.6) 12.8(0.9) 32.6(1.6) 13.7(0.4) 

30 40.0(1.6) 14.0(0.9) 29,0(1.6) 17.1 

31 40,7(6.1) 15.4(7.4) 26.4(1.6) 15.4(4.5) 2.0(4.5) 

32 40.9(1.6) 12.8(7,4) 32.6(1.6) 13.7(4.5) 



34 


42.4(6.1) 


34.2(0.4) 


23.5(4.6) 


35 


42.4(1.6) 


34.2(0.4) 


23.5(4.6) 


36 


42.4(6.1) 


34.2(4.5) 


23,5(4,6) 


37 


42.4(6.1) 


47.6(2.6) 


10.1(4.6) 


38 


42.4(6.1) 


40.5(2.6) 5.1(0.4) 


12.1(4.6) 



[0074] 



17 



CIO) 



S 2 



^^mW- 1 1 - 9 2 2 1 4 
18 



























(25-1275-C) 




(ES-IZTS-C) 












CC/WBSI) 


(•C) 


(mm) 




1 


1 




2D0 


0 


200 


]4J0 


5 


11.9 


2 


1 




625 


0 


625 


1410 


5 


7.2 


3 


2 




200 


0 


200 


1410 


5 


11.9 


4 


2 




626 


0 


625 


1410 


6 


7.2 


5 


3 




625 


0 


625 


1410 


S 


7.2 


8 


4 




625 


0 


625 


1410 


5 


7.2 


7 


4 




625 


0 


200 


1410 


12 


14.7 


6 


4 




40 


0 


J4 


1430 


10 


52. 3 



10 

IJ 

12 
13 
14 
15 
16 
17 
Ifi 
19 
20 
21 
22 
23 
24 



S 
5 
5 
G 
6 
7 
7 
8 
8 
9 
9 
10 
10 
IJ 
11 
12 



zoo 

625 

40 
625 

25 
200 
625 
625 

50 
525 

40 
625 

25 
625 

25 
625 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



200 
625 

14 
625 

25 
200 
625 
625 

50 
625 

14 
625 

25 
626 

26 
625 



1410 
1410 
1430 
1410 
1410 
1410 
1410 
1410 
1410 
1410 
1430 
1410 
1410 
1410 
1410 
1410 



6 
5 

10 
5 
8 
5 
5 
5 
8 
5 

10 
5 
5 
5 
8 
5 



11.9 

7.2 
52.3 

7.2 
63.4 
11.9 

7.2 

7.2 
36.7 

7.2 
52.3 

7.2 
63.4 

7.2 
63.4 

7.2 



[0 07 5] * * [*4] 











X27S'CV<D 
















(25-1276'C) 




<25-1275*C) 










<-C/B5BB) 




(iC/a$RB) 


i-C) 


mm 


mm 


26 


12 


tmm 


25 


0 


25 


1410 


8 


83.4 


26 


13 




625 


0.25 


1620 


1414 


10 


12.3 


27 


13 


ttnm 


625 


0 


625 


1410 


5 


7.2 


28 


13 




625 


0.25 


1620 


1414 


2.5 


4.8 


29 


14 




625 


0.25 


1620 


1416 


2.5 


4.8 


30 


14 




625 


0.25 


1620 


1425 


6 


7.3 


31 


14 


^nm 


625 


0 


2O0 


1410 


12 


14.7 


32 


14 


lt«e0l 


40 


0 


14 


1430 


10 


52.3 


33 


15 




625 


0.25 


1620 


1414 


10 


12.3 


34 


15 




625 


0.25 


1620 


1414 


5 


7.3 


35 


• 15 




625 


0.25 


1620 


1414 


2.5 


4.8 


36 


16 




50 


0 


50 


1410 


6 


35.7 


37 


16 




825 


0.25 . 


1620 


1414 


10 


12.3 


38 


16 




625 


0.25 


1820 


1414 


5 


7.3 


39 


16 




625 


0.25 


1620 


1414 


2.5 


4.8 


40 


16 




50 


0 


SO 


1410 


8 


35.7 


41 


17 




625 


0 


625 


1410 


5 


7.2 


42 


18 




626 


0 


625 


1410 


5 


7.2 


43 


19 




200 


0 


200 


1410 


5 


11.9 


44 


19 




625 


0 


525 


1410 


5 


7.2 


45 


20 




200 


0 


200 


1410 


5 


11.9 


46 


20 




625 


0 


625 


1410 


5 


7.2 


47 


21 




625 


0 


625 


1410 


5 


7.2 


48 


22 




200 


Q 


200 


1410 


12 


18.S 



CO 0 7 6 ] 



(11) 



1 1-92214 



09 20 











1275'CTO 
















(25-1275*C) 




(25-1275"C) 
















(8$ra} 




CC) 






49 


ZZ 




525 


0 


625 


1410 


5 


7.2 


50 


23 




625 


0 


626 


1410 


5 


7.2 


61 


24 




625 


0 


200 


1410 


12 


14.7 


52 


25 




200 


0 


200 


1410 


12 


18.9 


fiS 


25 




625 


0.25 


1620 


1414 


5 


7.3 


54 


25 




626 


0 


626 


1410 


5 


7.2 


65 


25 




1200 


0 


50 


1410 


2.5 


6.2 


56 


25 




1500 


0 


1500 


1410 


S 


6.9 


57 


25 




625 


0.25 


1620 


1414 


2.5 


4.8 


58 


25 




825 


0 


625 


1410 


2.5 


4.7 


58 


26 




200 


0 


200 


1410 


12 


16.9 


SO 


26 




626 


0.25 


1620 


1414 


5 


7.3 


51 


26 




625 


0 


625 


1414 


. 5 


7.2 


62 


26 




625 


0.26 


1620 


1414 


2.6 


4.8 


63 


26 




626 


0 


625 


1414 


2.5 


4.7 


64 


27 




200 


0 


200 


1410 


12 


18.9 


$5 


27 




625 


0.25 


1620 


1414 


5 


7.3 


66 


27 




625 


0 


625 


1414 


S 


7,2 


B7 


27 




625 


0.25 


1620 


1414 


2.5 


4.8 


66 


27 




625 


0 


625 


1414 


2.5 


4.7 


69 


28 




200 


0 


200 


1410 


12 


18.9 


70 


28 




212 


0 


200 


1410 


1.7 


8.3 


71 


28 




625 


0.25 


1620 


14J4 


5 


7.3 


72 


28 




625 


0 


825 


1414 


6 


7.2 



[0 077] * * [^6] 











lare-CT© 
















(25-i275*C) 




(25-1275'C) 




















(X) 




{^^) 


73 


28 




1200 


0 


SO 


1410 


2.5 


6.2 


74 


28 




1500 


0 


1600 


1410 


5 


6.9 


7S 


28 




625 


0.25 


1820 


1414 


2.6 


4.8 


76 


28 




626 


0 


625 


1410 


2.5 


4.7 


77 


29 




200 


0 


200 


1410 


12 


18.9 


78 


29 




163 


0 


200 


1410 


1.7 


10. D 


79 


29 




212 


0 


200 


1410 


1.7 


8,3 


80 


29 




625 


0.25 


1620 


1414 


5 


7.3 


81 


29 




626 


0 


625 


1414 


5 


7.2 


82 


29 




1200 


0 


50 


1410 


2.5 


6.2 


83 


29 




1500 


0 


1600 


1410 


5 


5.9 


84 


29 




625 


0.25 


. 1620 


1414 


2.5 


4.8 


as 


29 




625 


0 


625 


1414 


2.5 


4.7 


86 


30 




163 


0 


200 


1410 


1.7 


10.0 


87 


31 




625 


0.25 


1620 


1425 


15 


17.3 


88 


31 




625 


0 


200 


1410 


12 


14.7 


89 


31 




625 


0.25 


1620 


1425 


11 


13.3 


90 


31 




625 


0.25 


1620 


1438 


10 


12.4 


91 


31 




625 


0.25 


1620 


1414 


10 


12.3 


92 


31 




625 


0.25 


1620 


1400 


10 


12.3 


93 


31 


\mm 


625 


0.25 


1620 


1400 


6 


8.3 


94 


31 


\mm 


625 


0.25 


1620 


1414 


5 


7.3 


96 


31 




625 


0 


625 


1410 


5 


7.2 


96 


31 




625 


0.25 


1620 


1414 


2.6 


4.8 



[0 07 8] 



[«7] 



(12) n^W- 1 1-922 

21 22 









-f *rf Juu im SB 1% 
























Xa £8 rt* 








f ffbRR N 




("C) 






97 


32 






U 


200 


1410 


12 


14.7 


DP 


19 

oc 


f-ktdau 




0 


625 


1410 


5 


7.2 


99 
lOD 


2Z 




25 


0 


25 




B 

o 


DO. 4 


33 


^^m 


626 


0 


200 


1410 


12 


14,7 


101 


33 


^^m 


626 


0 


626 


1410 


S 


7.2 


102 


33 


tt^m 


25 


0 


26 


1410 


8 


63.4 


103 


34 




200 


0 


200 


1410 


J2 


18.9 


104 


34 




628 


0 


200 


1410 
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